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(54) Fixing device to be anchored in surrounding tissue

(57) Fixing device (315) to be anchored in surround-
ing tissue, the fixing device having an annular member
(312), which member is provided with distal (313) and
proximal (314) flange fingers arranged distributed around
the periphery of the annular member (312), wherein the
distal flange fingers (313, 314) are reversibly bendable,
against a resilient force, from a position projecting out-

wards with respect to the annular member into a straight-
ened position in which the projection of the distal flange
fingers (313) on a radial transverse surface of the tubular
member is essentially on or within the periphery of said
annular member (312), wherein the flange fingers (313,
314) are open.
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Description

[0001] The present invention relates to an assembly
comprising a stabiliser and an instrument to be positioned
in or around a passage surrounded by body tissue, in
particular vascular tissue. According to the invention an
instrument is understood to be not only a tool, appliance
or implement, but also an aid in the general sense. In the
assembly according to the invention the instrument is in
particular an applicator for positioning and fixing a fixing
device in or around the passage, the applicator having a
head section that is equipped for carrying and releasing
the fixing device. According to the invention, the instru-
ment can also be the fixing device itself, or according to
the invention at least the fixing device can also be part
of the instrument.
[0002] The present invention concerns a fixing device
to be anchored in surrounding body tissue. According to
the invention, a fixing device is in particular understood
to be an accessory that at one end is fitted in or around
the passage surrounded by body tissue and to which an
object is fixed or can be fixed at the other end. The object
can thus clearly already have been fixed, for example
integrated with the fixing device, for example in the fac-
tory, before fitting of the fixing device in or around the
passage surrounded by body tissue, but can clearly also
be fixed to said fixing device only after the fixing device
has been fitted in or around the passage surrounded by
body tissue. The additional object can also be, in partic-
ular, a cardiac fixing device, such as for an artificial valve
or biological donor valve, a vessel fixing device, such as
for an artificial vessel or donor vessel, a working duct,
access port or a further accessory. The accessory is, as
it were, a connector by means of which "something" can
be secured in or around a passage surrounded by body
tissue. In this respect the fixing device could possibly
also be termed a connector.
[0003] Conventionally, the positioning of a fixing de-
vice in a passage surrounded by body tissue, such as
vascular tissue, is usually carried out manually in prac-
tice, by suturing the prosthetic fixing device in the pas-
sage. Consideration can be given, for example, to the
positioning of an artificial heart valve, making a vessel
join between an artificial vessel or natural vessel and, for
example, a coronary artery. Nowadays the requisite "me-
chanically anchoring" fixing devices are known which, at
least in the meaning given to "mechanically anchoring"
here, no longer require manual suturing. Such mechan-
ically anchoring fixing devices also make so-called min-
imally invasive techniques possible in the field of heart
operations, or at least should make this possible, it no
longer being necessary to open the chest to expose the
heart. In particular in the case of the heart and also in
the field of vessel anastomoses the problem arises with
these devices that the accuracy with which the fixing de-
vice is positioned in the correct location is extremely im-
portant and that the means with which the fixing device
is positioned tend to shift this location, for example to

push it along. In the case of a beating heart, there is also
the problem that this location moves as a consequence
of the beating of the heart. All of this means that such
so-called "mechanical fixing devices" still find little or no
practical use, especially in minimally invasive operations.
[0004] A system for vacuum-assisted remote suturing
for securing a heart valve fixing device is disclosed in
WO 00/59382. This system consists of a tube with a
closed distal end directed to the heart. This tube is pref-
erably also closed at the opposing, proximal end. This
tube is provided with an annular opening extending
around the entire periphery some distance away from
the distal end. By now applying vacuum to the tube, tissue
that is on the outside of said tube around said annular
opening is drawn into the tube. By now moving needles
fitted distally from the annular opening in the axial, prox-
imal direction, this tissue drawn into the tube is pierced
by said needles. The corollary of the various aspects is
that the distance from the annular suction opening in the
tube to the closed distal end must be at least equal to
the length of the needles used. According to page 12,
lines 16 - 18 of WO 00/59382, these needles have a
length in the range of 35 - 40 mm. This single distance
is thus a significant distance, certainly in the field of heart
valve operations, to which said WO 00/59382 relates in
particular. This significant distance between the suction
ring and the distal end implies that the closed distal end
will protrude to well beyond the location in which the nat-
ural heart valve is fixed, which natural heart valve there-
fore has to be removed beforehand. This makes it com-
pletely impossible to perform repair operations on the
natural heart valve using the system as disclosed in WO
00/59382. In the case of repair operations consideration
can be given, for example, to a so-called ring fixing device
that is used to constrict the passage for the bloodstream
at the heart valve, to repair, for example, a leaking heart
valve. Moreover, the fact that the distal end of the tube
in the system from WO 00/59382 is closed makes it com-
pletely impossible to use this system for positioning a
fixing device. This is because the tube will continue past
the entire location for fixing the fixing device and, as a
consequence of the closed distal end, will no longer be
able to be removed after fixing a fixing device in place,
or at least will not be able to be removed without removing
said fixing device at the same time. Moreover, for fitting
the fixing device in position it will be necessary to interrupt
the vacuum suction at the annulus, and the tissue sur-
rounding the suction mouth will thus be released. What
is disclosed in WO 00/59382 can thus be used only for
the intended purpose described in this publication, that
is to say the preparation of a suture join by inserting the
sutures in an automated manner through the tissue at
the location of the passage, for subsequent fixing of the
fixing device.
[0005] US 6 071 295 discloses a device for keeping
motionless the surface of the heart where an anastomo-
sis for a bypass with a coronary artery has to be produced.
This is effected by sucking the surroundings of the re-
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ceiving target vessel tightly to a vacuum system around
the location where an anastomosis (join between graft
vessel and target vessel) has to be produced. The sur-
geon will then produce the anastomosis by hand by su-
turing the graft vessel to the target vessel.
[0006] The aim of the present invention is to make it
possible for a fixing device to be positioned with high
accuracy in or around a passage surrounded by body
tissue, in particular vascular tissue.
[0007] According to a first aspect of the invention this
aim is achieved by providing an assembly comprising a
stabiliser and an instrument to be positioned in or around
a passage surrounded by body tissue, in particular vas-
cular tissue, wherein the stabiliser is provided with one
or more suction mouths running in the shape of a loop,
which suction mouths can be operationally connected to
suction means in order to suck tightly to tissue close to
and around said passage, which may still have to be
made; wherein the instrument has a head section for per-
forming operations on vascular tissue and wherein the
stabiliser and the instrument are provided with, respec-
tively, an instrument stop provided on the stabiliser and
a stabiliser stop provided on the instrument, which, in the
stop position when they are in contact with one another,
unambiguously define the position of the head section
with respect to the position of the loop shape.
[0008] According to the invention the instrument is, in
particular, an applicator for positioning and fixing a fixing
device in or around the passage, the head section being
equipped for carrying and releasing the fixing device.
[0009] According to the invention the stabiliser en-
sures, by means of the suction mouths, that tissue around
and close to the passage is sucked on tightly. By means
of the instrument the head section can then be positioned
in or with respect to the passage. With this arrangement
the head section of the instrument can optionally also be
in or close to the suction mouths, running in the shape
of a loop, in advance, but will preferably be brought into
or close to said loop shape after the stabiliser has sucked
the tissue tightly. In order to be able to guarantee the
desired accuracy of positioning with this arrangement,
the instrument and the stabiliser are provided with, on
the one hand, a stabiliser stop provided on the instrument
and, on the other hand, an instrument stop provided on
the stabiliser. These stops are intended to engage on
one another and in the position in which they engage on
one another unambiguously define the position of the
head section of the instrument with respect to the position
of the loop shape. In this way it can be ensured that the
operation to be performed is performed, or in the case
of an applicator the fixing device is positioned and fixed,
at a distance from the suction mouths running in the
shape of a loop which is determined by the stops. In the
stop position it is thus ensured that the instrument to be
used, in particular the applicator, assumes a fixed, un-
changeable position with respect to the suction mouths
and thus also with respect to the location for fixing the
fixing device. A high accuracy can be achieved in this

way.
[0010] Using an assembly according to the invention
fixing devices can be used to secure mechanical, animal
or human valves, but also to produce vessel joins be-
tween natural and/or synthetic vessels. Vessel joins can
be, inter alia, end-to-end, end-to-side or side-to-side. The
said fixing devices can also be used to position (tempo-
rary) hila that can be closed off by a cap, closures, (tem-
porary) working ducts or (temporary) cannulas. Using an
assembly according to the invention it is, for example,
possible to position and fix fixing devices as disclosed in
WO 00/24339 and WO 00/44311, both in the name of
the same Applicant as the present application. Such fix-
ing devices are of the type having a tubular member pro-
vided with flange fingers or arms with pins pointing out-
wards arranged distributed around the periphery of the
tubular member, which flange fingers or arms with pins,
prior to anchoring in the tissue, are in a straightened po-
sition to produce a slim shape, in which straightened po-
sition the projection of the respective flange fingers or
arms is located on a radial transverse surface of the tu-
bular member essentially on or within the periphery of
the tubular member. The assembly according to the in-
vention can, however, also very suitably be used for po-
sitioning very many other fixing devices known from the
state of the art in or around a passage surrounded by
body tissue.
[0011] In the case of the assembly according to the
invention it is readily conceivable that the instrument stop
and stabiliser stop are firmly fixed, to all intents and pur-
poses in advance in the factory, to the stabiliser and ap-
plicator, respectively, so that the position of the applicator
head with respect to the position of the loop shape of the
suction mouth(s) in the stop position is predetermined,
to all intents and purposes in the factory. For example,
this is conceivable when using the assembly according
to the invention to produce anastomoses. The disadvan-
tage of this is, however, that in this way it is not possible
to make adjustments to especially the geometry of the
patient. A further disadvantage is, moreover, that the cor-
ollary of the various features is that it is necessary to work
very accurately when producing the suction connection
between the suction mouths and the tissue surrounding
the passage. Although this can be achieved it is not very
practical since it could soon degenerate into an iterative
mechanism of sucking tightly, checking the position of
the suction hold, terminating the suction hold, sucking
tightly again, checking the position of the suction hold,
etc. In order, on the one hand, to enable adaptation to
the geometry of the patient concerned and, on the other
hand, to render an iterative fixing process superfluous,
it is advantageous according to the invention

• if the stabiliser is provided with a guide on which the
instrument stop is fitted such that it can slide along
the guide and with respect to which the instrument
stop can be locked,

• if the guide has a direction of extension essentially
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transverse to the loop shape, and
• if the one or more suction mouths running in the

shape of a loop and the guide are firmly linked to one
another in such a way that the mutual positions of
the loop shape and guide are fixed with respect to
one another.

[0012] It then becomes possible first to fix the stabiliser
in place by sucking the tissue tightly by means of the
suction mouths and then to measure the distance be-
tween the location in which the stabiliser is sucked on
tightly, on the one hand, and the location for fixing the
fixing device, on the other hand, and to set the instrument
stop along the guide of the stabiliser on the basis of this
distance. It is pointed out that it is also possible, com-
pletely within the scope of the invention, to adjust the
stabiliser stop provided on the applicator along a guide
instead of providing and adjusting the instrument stop
along a guide, or to make both adjustable along a guide.
To facilitate setting of the instrument stop (or optionally
the stabiliser stop) along the guide it is advantageous
according to the invention if the guide is provided with a
scale with a zero point and if the distance from the zero
point to the loop shape is chosen such that when, on the
one hand, the instrument stop is aligned with the zero
point and, on the other hand, the instrument stop and
stabiliser stop are in the stop position, the head section,
or at least a fixing device provided thereon, is located at
the distal bottom end of the stabiliser. After the stabiliser
has been sucked tightly to the tissue, this distal bottom
end of the stabiliser can easily be observed by means
of, for example, an endoscope or other instrument, so
that the distance from said bottom end to the desired
location for the fixing device can easily be measured by
means of the endoscope or other instrument. Instead of
making use of an endoscope for this measurement
and/or the positioning of the stabiliser, instrument, fixing
device and/or tissue, it would, for example, also be pos-
sible to make use of real and/or virtual two- or three-
dimensional imaging, it optionally being possible to make
use of, for example, echographic sound waves, X-ray
examination, computer tomography, magnetic reso-
nance, electromagnetic techniques or another imaging
technique and/or computer-controlled navigation sys-
tem, optionally in combination with the measurement in-
strument described below. It is also possible that prior to
or during the operation markers are placed at the location
of the target area or at a fixed distance and position there-
from, such that stabiliser, instrument, fixing device and/or
tissue can be positioned in the desired location, optionally
making use of imaging techniques, including computer-
controlled navigation systems.
[0013] The idea here is that one or more markers are
placed at the location of the target or landing area, usually
tissue, and one or more markers are also placed on the
fixing device, applicator, instrument, stabiliser and/or tis-
sues to be moved. By virtually and/or actually moving the
markers on the target area and the markers on the said

accessories, tissues or instruments towards one another,
it is possible to bring the markers into contact and/or to
make them overlap one another and/or to bring the mark-
ers to a predetermined distance and/or position away
from one another, the desired positioning of target area
and said instrument, tissues and/or accessories being
achieved, after which an operation can take place, such
as, for example, the ejection of a fixing device. In this
context the functions of target marking and what we will
now for simplicity term moving part marking can also be
reversed or relate to two moving (groups of) markers;
after all, the point at issue is that both (groups of) markers
can be brought towards one another into a desired posi-
tion, it being possible to bring the parts on which these
(groups of) markers have been placed not only the de-
sired distance apart but also into the mutual angular
and/or rotational position. Thus, for example, in the case
of a valve operation the location of the target or landing
area for the fixing device, stabiliser, instrument, applica-
tor or accessory, in this case usually the region of or
around the valve annulus, can be marked with one or
more markers in advance or during the operation. Mark-
ers can consist of so-called LEDs (light emitting elec-
trodes) which emit infrared light and can be detected by
cameras suitable for this purpose. However, this marking
could also be effected by fitting one or more very small
coils (a few millimetres in size) at the location, which coils
can be pressed into the tissues at that location, for ex-
ample using very small pins, and can be detected in an
electromagnetic field or fields and/or a navigation system
that makes use of electromagnetic field. Such markers
can be placed from inside the bloodstream but also from
outside, for example by fitting such a small coil-shaped
marker on a sort of pin and/or placing at a specific dis-
tance from and in a specific position with respect to the
target area. In the case of a replacement of the tricuspid
aortic valve it is then possible, for example to place three
markers approximately 120 degrees apart. In the case
where a fixing device or a valve prosthesis of flat con-
struction has to be positioned at the location of the aortic
valve annulus, three such markers approximately 120
degrees apart could, for example, be placed, for example
in the vertical plane halfway between the tops of the com-
missura and the troughs of the valve leaf sinuses, so that
the valve prosthesis can be positioned precisely midway
between them. When positioning a fixing device or heart
valve prosthesis of sinusoidal shape it is then possible,
for example, to place three markers 120 degrees apart
precisely at the location of the remnant of the original
valve annulus. In the case of a mitral valve operation it
is then possible, for example, to place one marker at the
location of each of the two commissura and one marker
at the location of the annulus in the centre of the rear
valve leaf, but other numbers and positions are possible.
Placing markers prior to the operation can be effected
via an intravascular catheter which is operated remotely,
but can also be achieved by placing one or several mark-
ers transthoracically percutaneously on, at or via the out-
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side of heart, blood vessel or other hollow organ at the
location of the target area. When placing markers use
can also be made of one or more stabilisers, working
ducts, applicators and/or instruments according to the
invention. In the case of vessel joins, such as, for exam-
ple, in coronary bypass operations, one or more markers
can be placed around the existing opening, or the open-
ing to be made, in the target vessel, which markers can
also be positioned in the shape of a loop. In this context
such markers can be used to navigate the said instru-
ments and/or another vessel (the donor vessel) to the
desired (target) blood vessel and/or to the desired target
area at the location of the blood vessel itself, such as the
existing opening, or opening that has been made or is
still to be made, of or in the wall of said blood vessel. As
has been stated, markers can also be placed on the said
instruments and aids, including also on detachable com-
ponents thereof, it being possible for the markers them-
selves also to serve as target markers for other instru-
ments or aids. Such markers can also have been fitted
on the suction mouths of a stabiliser and fixed by an ad-
justment mechanism of the stabiliser, by suturing, sta-
pling, mechanical compressive or tensile forces, but also
by other fixing techniques such as are disclosed in WO
00/24339 and WO 00/44311, both in the name of the
same Applicant as the present application, or gluing or
combinations of fixing techniques. The markers can be
removed again or left in the body. The latter is certainly
possible if these markers no longer come into contact
with the bloodstream, when they are separated from the
bloodstream because they are, for example, covered by
the wall of a fixing device, such as, for example, a valve
prosthesis fixing device.
[0014] Positioning of the bottom edge of the stabiliser
on a recognisable anatomical structure can likewise be
facilitated if, for example, sutures on mechanical grippers
are placed at the location of said structure, which sutures
can be joined to the bottom edge and/or wall of the sta-
biliser a fixed distance away. Thus, for example in the
case of an aortic valve replacement, three traction su-
tures can be placed at the location of the three commis-
sura which sutures are fed through or in contact with the
wall of the stabiliser, such that the bottom edge of the
stabiliser is in contact with the commissura or a fixed
distance away therefrom.
[0015] Sensors can also be fitted on the stabiliser, in-
strument and/or fixing device for positioning these com-
ponents in the desired location. Such sensors can, for
example, consist of contact sensors, to establish that
there is tissue contact, pressure sensors, to, for example,
position the prosthesis in the region with the smallest
passage diameter when implanting a valve prosthesis,
or flow sensors, to, for example, position a vessel fixing
device precisely along the longitudinal axis of a blood
vessel, or sensors which in some other way give an im-
pression of the anatomy of the target area at that location.
[0016] It should be clear that said navigation methods,
with the aid of markers and/or sensors, can also be used

in the case of other interventions in the human and/or
animal body, even without the said assembly of stabiliser
and instrument.
[0017] So as to facilitate the introduction of the stabi-
liser into a blood vessel or elsewhere in the body and
when working with the instrument, for example an appli-
cator, not to be hindered too much by surrounding tissue,
it is preferable according to the invention if the stabiliser
comprises a working duct with the one or more suction
mouths running in the shape of a loop at the distal end.
This working duct can be regarded as a tube through
which the instrument, for example an applicator, is then
inserted or at least can be inserted. With this embodiment
the guide will preferably have been provided at the prox-
imal end of the working duct so that the guide is acces-
sible for adjusting the instrument stop along it without
coming too close to the location for fixing the fixing device.
Furthermore, part of the suction line for applying a vac-
uum to the suction mouths will advantageously be ac-
commodated in the wall of the working duct.
[0018] According to the invention it is advantageous if
the one or more suction mouths running in the shape of
a loop comprise one or more axial suction mouths open-
ing in the axial direction viewed with respect to the loop
shape. This is useful for holding the so-called target ves-
sel by suction when producing so-called "end-to-side"
anastomosis. However, this is very particularly advanta-
geous when using the assembly according to the inven-
tion for fitting a mitral valve or tricuspid valve. This is
because when fitting such valves the suction mouths can
then adhere by suction to the heart atrium tissue.
[0019] According to the invention it can furthermore be
advantageous if the one or more suction mouths running
in the shape of a loop comprise one or more radial suction
mouths opening in the radially outward direction, viewed
with respect to the loop shape. This is useful, inter alia,
when positioning a fixing device in a blood vessel. For
example, when producing an "end-to-end" anastomosis
it can be useful if the stabiliser is able to attach by suction
inside one of the blood vessels on the inside wall thereof.
Furthermore, such a positioning of the suction openings
is also suitable for positioning a fixing device for the aortic
valve. This is because the suction mouths can then suck
tightly to blood vessel tissue that essentially is located
around the suction mouths like the inside wall of a hose.
[0020] According to the invention it can furthermore be
advantageous if the one or more suction mouths running
in the shape of a loop comprise one or more radial suction
mouths opening in the radially inward direction, viewed
with respect to the loop shape. This is useful, inter alia,
when positioning a fixing device on or around the outside
of a blood vessel, or other hollow organ, it being possible
for the suction mouths to have a completely or partially
cylindrical shape.
[0021] According to the invention it can furthermore be
advantageous if the one or more suction mouths running
in the shape of a loop comprise one or more inclined
suction mouths opening outwards obliquely with respect
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to the axial direction, viewed with respect to the loop
shape. As a consequence of the geometry of the heart,
this is particularly useful when positioning a fixing device
for the mitral and tricuspid valve prosthesis. Here the
slope could be, in particular, approximately 45°. Further-
more, for use for a mitral or tricuspid valve, it will be ad-
vantageous here if axial suction mouths are provided in
addition to inclined suction mouths.
[0022] According to a further embodiment of the inven-
tion it is possible to make the entire or partial part of the
stabiliser with the suction mouth or mouths such that it
can be uncoupled from the rest of the stabiliser. This can,
for example, be very useful if following the intervention
it is no longer possible easily to remove this suction mouth
section of the stabiliser from the body or it is possibly
deliberately desired to leave this suction mouth section
in the body so that the uncoupled section, after it has
been fixed to the body or organ, can remain behind as a
functional or non-functional implant. This uncoupled part
or these uncoupled parts of the stabiliser can be fixed to
the tissues by, for example, suturing, mechanical fixing
techniques, including those as described in WO
00/24339 and WO 00/44311, both by the same Applicant
as the present application, tissue adhesive, other fixing
techniques or combinations of these techniques.
[0023] In particular for fitting so-called ring prostheses,
or at least the fixing device thereof, it is advantageous
according to the invention if the suction mouths are pro-
vided on at least two, preferably three, four, five or six or
possibly more, segments defining the loop shape and if
a number of said segments, preferably all said segments
or all said segments bar one are adjustable in the radial
direction, viewed with respect to the loop shape, by
means of an adjustment mechanism in order to constrict
or widen the passage, after having sucked the tissue
close to the passage tightly all round, by adjusting a
number, in particular all, of the adjustable segments in-
wards or outwards, respectively. What is usually con-
cerned in the case of a so-called ring prosthesis is con-
striction of the passage for the bloodstream close to the
heart valve concerned in order to repair a leaking valve.
To this end a so-called ring prosthesis which has a de-
sired narrower passage than the locally widened blood-
stream is usually fitted within the bloodstream. In order
then to bring the wall of the bloodstream into contact with
the ring prosthesis, or at least the fixing device thereof,
in order to be able to anchor the ring prosthesis or fixing
device in said wall and to keep the wall permanently in
a constricted state, it is advantageous if the suction
mouths in the wide state are able to grip the vascular wall
firmly so as then to be able to pull said vascular wall
inwards towards the ring prosthesis or fixing device to be
fitted. Adjustable suction mouths of this type can also be
advantageous when fitting ordinary valve prostheses.
Thus, for example, it is possible if the fixing device or
prosthesis is somewhat too small compared with the pas-
sage in the bloodstream at that location, to pull the vas-
cular wall at that location into contact with the outer pe-

riphery of the fixing device before anchoring the fixing
device in the wall of the bloodstream. Adjustability of the
suction mouths can, incidentally, also be useful for first
gripping the vascular wall firmly and then widening the
passage of the bloodstream at that location by moving
the adjustable suction mouths apart. This can be useful,
for example, if the fixing device or prosthesis to be fitted
is somewhat larger than the passage for the original
bloodstream at that location. In general, the adjustable
segments with suction nozzles make it possible for the
shape, that is to say not merely the diameter, of the pas-
sage in the tissue to be made to match the fixing device
or prosthesis to be fitted.
[0024] According to the invention, the loop shape in
which the suction mouths are arranged can assume very
diverse shapes. In particular, said loop shape will have
a ring-shaped or circular or ellipsoidal or oval-like or com-
pletely or partially tubular or saddle-shaped or 3-fold sine
shaped or bean- or kidney-shaped contour. The saddle-
shaped contour is particularly useful when producing so-
called "end-to-side" anastomoses or "side-to-side" anas-
tomoses. The 3-fold sine-shaped contour can be useful
in particular when positioning a fixing device for an aortic
valve where the so-called annulus has a corresponding
three-fold sine-shaped pattern. The bean- or kidney-
shaped contour can be useful in particular when posi-
tioning a fixing device for a mitral or tricuspid valve where
the so-called annulus has a corresponding bean- or kid-
ney-shaped pattern.
[0025] In order to achieve good contact of the suction
mouth on the tissue, the suction mouth can be of com-
pletely open construction, but the shape of the suction
mouth according to the invention can also be like a cast-
ing of the shape of the tissue against which the suction
mouth has to be positioned. The shape of such a casting
can be determined on the basis of the average shape of
the structure against which the suction mouth comes into
contact, but can also be achieved by providing the suction
mouth on the suction side with a gas-permeable, deform-
able membrane that is made of a material that is flexibly
resilient material without being deformed by the vacuum
force, such as, for example, flexible metals or plastics. It
is also possible on the basis of per- and/or pre-operative
exploratory investigation to provide the suction mouth
pre- or per-operatively, optionally custom-made, with a
shape that is unique to the tissue of that patient, so that
optimum contact of the suction mouth on that patient’s
tissue can be achieved. This applies the more so insofar
as the suction mouth section remains behind in the body
as a functional implant.
[0026] In the case of the use of a suction mouth for
stabilisation of a coronary artery, which is not or cannot
be freed from the surrounding tissue, the shape of such
a suction nozzle can also be fairly flat, the stabiliser sta-
bilising not only the coronary artery but also part of the
surrounding epicardial tissue.
[0027] According to a more detailed embodiment it is,
in particular, advantageous if the suction nozzle consists
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of parts or segments that can be coupled to one another.
Especially in the case of vessel joins it can be advanta-
geous first to provide the individual vessels with suction
mouth parts and subsequently then to join the suction
mouth parts together. Insofar as that involves a vessel
that is attached at both ends and it is desired to fit a
suction nozzle around the entire periphery of such a ves-
sel, suction nozzles of this type must consist of several
parts or segments that can or cannot be coupled to one
another.
[0028] According to a more detailed embodiment it is,
in particular, advantageous if the assembly according to
the invention comprises an applicator for, in particular
provided with, a fixing device of the type comprising a
tubular member provided with pins arranged distributed
around the periphery, each pin being arranged on an arm
that is attached by one end to the tubular member in a
manner which permits swinging about a hinge axis, and
the arms and pins being movable, by swinging about the
hinge axis, from an insertion position, in which they are
located essentially inside the tubular member, into a fix-
ing position in which at least the pins, viewed in the radial
direction, project outside the tubular member in order to
penetrate the surrounding vessel wall tissue. A fixing de-
vice of this type is the subject of Sections 1.2, 2.2, 3.2
and 4.2 of the Applicant’s WO 00/44311, which has al-
ready been mentioned.
[0029] According to a further advantageous embodi-
ment, the assembly according to the invention comprises
an applicator for, in particular provided with, a fixing de-
vice of the type having a tubular member, which member
is provided with flange fingers arranged distributed
around the periphery of the tubular member, in particular
distal and optionally proximal flange fingers, which flange
fingers, in particular at least the distal flange fingers, and
preferably the distal and proximal flange fingers, can be
or have been reversibly bent, against a resilient force,
from a position projecting outwards with respect to the
tubular member into a straightened position in which the
projection of the respective flange fingers is located on
a radial transverse surface of the tubular member essen-
tially on or within the periphery of said tubular member.
Fixing devices of this type are disclosed, in particular in
WO 00/24339 and WO 00/44311, both in the name of
the same Applicant as the present application. As far as
the fixing devices are concerned, these two WO applica-
tions are therefore also incorporated in the present ap-
plication by reference. WO 00/24339 relates in particular
to vessel fixing devices and specifically in particular to
coupling means for joining to one another blood vessels
and/or vessel fixing devices or other types of tubular
ducts or organs in the human or animal body. WO
00/44311 has four sections, the subject of all of which is
fixing devices where the assembly according to the
present invention can be used for the positioning thereof.
[0030] In this context it is furthermore advantageous if
the applicator comprises:

• an elongated support member with, at the distal end
thereof, a support ring that fits inside the tubular
member of the fixing device, which support ring has
an external peripheral surface suitable for supporting
the tubular member;

• an obstructing member that can be moved parallel
to the elongated support member from an obstruct-
ing position at least partially overlapping at least the
straightened, distal flange fingers into a release po-
sition completely exposing said flange fingers.

[0031] According to a second aspect the present in-
vention relates to an applicator, in particular intended for
use with an assembly according to the first aspect of the
invention, comprising:

• an elongated support member comprising two, three
or more gripper arms that run parallel to the support
member, are arranged distributed around the sup-
port member and are fixed to the support member
such that they can pivot about a pivot point, which
gripper arms have free gripper ends that fit in the
tubular member of the fixing device, it being possible
to tilt the gripper arms with respect to the longitudinal
axis of the support member about the pivot point be-
tween, on the one hand, a gripping position located
radially outwards and gripping the tubular member
by the outer surface of the gripper ends from the
inside and, on the other hand, a release position
moved radially inwards that releases the tubular
member; and

• an obstructing member in the form of a sleeve run-
ning around the gripper arms, which sleeve can be
moved parallel to the gripper arms from an obstruct-
ing position surrounding the tubular member and
straightened fingers, such as flange fingers, provid-
ed thereon, in the proximal direction into a release
position completely exposing the tubular member
and flange fingers provided thereon.

[0032] Using an applicator of this type it is possible to
position a fixing device with anchoring fingers, such as,
for example, flange fingers, which, prior to positioning,
are held in the straightened position by an exterior sleeve,
from some distance away, for example 10 cm or more.
Whilst the gripper arms hold the fixing device in place,
the sleeve can then be slid away in order to release the
fingers held straight by the sleeve and to allow these
fingers to pivot outwards for anchoring in the surrounding
vessel wall tissue. After the sleeve has been slid away
and the fingers have anchored themselves, the gripper
arms can then be tilted about their respective pivot point
in such a way that the gripper ends move towards one
another in the radially inward direction so as to release
the tubular member and then to be able to be removed
from the tubular member.
[0033] According to the second aspect of the invention
it is in particular advantageous if the gripper arms each
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comprise a distal arm section located on the distal side
of the respective pivot point and a proximal arm section
located on the proximal side of said respective pivot point,
if the proximal arm sections are provided with tensioning
means that hold the proximal arm sections together to-
wards one another in the radial direction, at least in the
gripping position, and if the distal arm sections are each
provided with a distal projection that faces radially out-
wards and extends into the wall of the sleeve; and if the
sleeve is provided, per distal projection, with a distal lon-
gitudinal slot opening to the inside, into which, in the grip-
ping position, one distal projection extends in each case,
the various features being such that when the sleeve is
moved so far in the proximal longitudinal direction with
respect to the gripper arms that the distal projections
leave the longitudinal slots and the gripper ends move
inwards in the radial direction to reach the release posi-
tion. The tensioning means can be, for example, springs
here. By now moving the sleeve the distal projections
will, if there is adequate movement in the proximal direc-
tion, leave the respective distal longitudinal slot and then
be pushed inwards by the inside wall side of the sleeve
so as thus to move the gripper ends on the gripper arms
towards one another in the radial direction and to release
the fixing device. Thus, with a suitable construction of
the various features it is possible to provide that the
sleeve, on moving in the proximal direction, first releases
the fingers and then, on further movement in the proximal
direction, brings the gripper arms into their release posi-
tion. This can be achieved with a single uninterrupted
movement in the proximal direction. It is pointed out that
the distal longitudinal slots can be slots which completely
penetrate the wall of the sleeve in the radial direction.
Furthermore, it is pointed out that where a distal longitu-
dinal slot is mentioned here this refers, in the broad
sense, to a local widening of the interior space in the
sleeve at the location of the distal projection, when the
gripper arms are in the gripping position. It is thus also
conceivable that the sleeve is completely closed and on
the inside has a smooth surface except for a few ribs,
which ribs then press the distal projections radially in-
wards on proximal movement of the sleeve.
[0034] The operational reliability of the applicator ac-
cording to the second aspect of the invention can be en-
sured to a large extent if the tensioning means comprise
a proximal projection per gripper arm, which proximal
projection, in the gripping position, is in contact with the
interior surface of the sleeve, and if the sleeve is provided,
per proximal projection, with a proximal slot that in the
gripping position is located a distal distance away from
said proximal projection and opens to the inside, or at
least a local proximal widening of the interior of the
sleeve, in which slot or widening said respective proximal
projection can be accommodated when the gripper arms
reach the release position. It is pointed out that here eve-
rything can be reversed completely within the scope of
the invention, in the sense that the proximal projection is
provided on the interior of the sleeve instead of on the

gripper arm, the requisite widening then being obtained
when the proximal projection provided on the interior of
the sleeve loses contact with the gripper arm. The said
widening is needed to make it possible for the proximal
ends of the arms to pivot outwards, the distal ends of the
arms then pivoting inwards to bring the gripper ends into
the release position. Here the task of the proximal pro-
jection is to hold the gripper arms in their gripping posi-
tion, in particular to hold them immobile, as long as the
sleeve is not moved. On adequate proximal movement
of the sleeve with respect to the gripper arms, the contact
between the proximal projection and the inside wall of
the sleeve or between the proximal projection and the
gripper arm will be lost, after which the gripper arm now
obtains precisely the space required to allow the gripper
ends to move radially inwards to release the fixing device.
[0035] According to the invention simple and reliable
operation of the applicator, in particular proximal move-
ment of the sleeve with respect to the support member,
can be achieved if the support member and the sleeve
are secured against mutual rotation about the common
longitudinal axis by securing means and if the proximal
end of the support member and the proximal end of the
sleeve are joined to one another by screw means com-
prising a threaded bolt, such that turning of the threaded
bolt results in movement of said sleeve and the support
member in the longitudinal direction with respect to one
another. To enable turning of the threaded bolt this can
be provided with a rotary knob or an engagement point
for an operating tool.
[0036] According to a third aspect the present invention
relates to an applicator, in particular intended for use with
an assembly according to the first aspect of the invention,
the applicator being an applicator in accordance with one
of the claims of NL Patent 1018302, which applicator is
provided with a stabiliser stop. NL patent 1018302 is in
the name of the Applicant and was published on 17 July
2001 and is integrally incorporated in the present appli-
cation by reference.
[0037] According to the third aspect of the invention
the present invention furthermore also relates to an ap-
plicator according to the invention which is provided with
a fixing device of the type described in Clause 18 of the
present application fitted thereon, the distal flange fingers
and preferably also the proximal flange fingers being in
the straightened position. In order to restrict the actions
on the part of the specialist or surgeon to a minimum and
also to be able to preclude errors or incompleteness in
such actions, it is advantageous to market the applicator
with the fixing device to be positioned already fitted under
tension therein in advance in the factory.
[0038] Where the terms "distal" and "proximal" are
used in the present application in relation to the instru-
ment or the stabiliser, "distal" means the end that, when
the assembly is in use, faces away from the surgeon or
specialist and faces towards the patient and "proximal"
means the end that during use faces towards the surgeon
or specialist and faces away from the patient.
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[0039] The present invention will be explained in more
detail below with reference to illustrative embodiments
shown in the drawing. In the drawing:

Figure 1 shows an assembled longitudinal section
of an assembly according to a first aspect of the in-
vention with an applicator according to the second
aspect of the invention;
Figure 1 a shows a detail of the movable instrument
stop of the stabiliser according to Figure 1;
Figure 2 shows a longitudinal sectional view of the
stabiliser of the assembly according to Figure 1;
Figure 3 shows a longitudinal sectional view of the
applicator according to the second aspect of the in-
vention as shown for the assembly according to the
invention according to Figure 1, the applicator being
shown in the so-called obstructing position;
Figure 4 shows a longitudinal section of the applica-
tor according to the Figures 1 - 3, the applicator being
shown in a release position completely exposing the
flange fingers;
Figure 5 shows the applicator according to Figures
1 - 4 in longitudinal section, the applicator being
shown in the release position;
Figure 6a shows the applicator according to Figures
1 - 5 in longitudinal section, the applicator being
shown in the released position;
Figure 6b shows the distal end of the applicator ac-
cording to Figures 1 - 5 and 6 with an accessory for
loading a fixing device on the applicator;
Figure 7 shows a diagrammatic longitudinal section-
al view of an applicator according to the third aspect
of the invention intended for the assembly according
to the first aspect of the invention, with a fixing device
fitted under tension in the applicator, in a position
suitable for positioning;
Figure 8 shows, by way of illustration, an example
of a fixing device that can be positioned using the
assembly according to the invention;
Figure 9 shows, highly diagrammatically, a first fur-
ther embodiment of the assembly according to the
first aspect of the invention;
Figure 10 shows, diagrammatically, a second further
embodiment of the assembly according to the first
aspect of the invention;
Figure 11 shows, highly diagrammatically, a first var-
iant of a stabiliser for an assembly according to the
invention;
Figure 12 shows a second variant of a stabiliser for
an assembly according to the invention;
Figure 13 shows a third variant of a stabiliser for an
assembly according to the invention;
Figure 14a shows, highly diagrammatically, a possi-
ble operating mechanism for the stabiliser according
to Figure 13;
Figure 14b shows, highly diagrammatically, a possi-
ble variant of an operating mechanism for the stabi-
liser according to Figure 13;

Figure 15 shows, highly diagrammatically, the mode
of operation which can be achieved with a stabiliser
according to the third variant, similar to that shown
in Figures 13 and 14;
Figure 16 shows, highly diagrammatically in plan
view, a mitral valve ring according to the invention
in the state ready for fitting;
Figure 16a shows a detailed view of a fixing element
on the mitral valve ring according to Figure 16 and
in the state in Figure 16;
Figure 16b shows a longitudinal sectional view of
Figure 16a;
Figure 17 shows a diagrammatic view corresponding
to Figure 16, but now in the fitted state (omitting sur-
rounding tissue);
Figure 17a shows a sectional view corresponding to
that in Figure 16b, but now in the fitted state (omitting
tissue);
Figure 17b shows a highly diagrammatic plan view
of a valve ring according to a further embodiment of
the invention;
Figure 18 shows a fourth variant of a stabiliser for
an assembly according to the invention for use with
an "end-to-side" anastomosis;
Figures 19 to 23 show, in diagrammatic longitudinal
sectional view, partial view, an example of a proce-
dure for producing an end-to-end anastomosis;
Figures 24 to 26 show, in diagrammatic longitudinal
sectional view, partial view, an accessory for fixing
a fixing device to a blood vessel in a number of in-
termediate steps;
Figure 27 shows a diagrammatic, perspective view
of a stabiliser for use when producing a side-to-side
anastomosis;
Figure 28 shows a longitudinal sectional view of that
shown in Figure 27;
Figure 29 shows a diagrammatic longitudinal sec-
tional view of an assembly according to the invention
for producing an end-to-side anastomosis;
Figure 30 shows a diagrammatic, longitudinal sec-
tional view of an assembly according to the invention
for producing a side-to-side anastomosis;
Figure 31 shows a diagrammatic, longitudinal sec-
tional view of an assembly according to the invention
for producing an end-to-end anastomosis;
Figure 32 shows a fifth variant of a stabiliser for an
assembly according to the invention;
Figure 33 shows a highly diagrammatic view of a
trunk of the human body with examples of working
duct connections;
Figure 34 shows a highly diagrammatic sectional
view with separated parts of an end-to-side anasto-
mosis according to the invention;
Figure 35 shows a highly diagrammatic sectional
view with separated parts of an end-to-end anasto-
mosis according to the invention;
Figure 36 shows a highly diagrammatic sectional
view of a side-to-side anastomosis according to the
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invention;
Figures 1 - 6 show an assembly according to the
invention comprising a stabiliser 1 (see in particular
Figures 1 and 2) and an instrument in the form of an
applicator 2 (see in particular Figures 1, 3, 4, 5 and 6).

[0040] With reference to, in particular, Figures 1 and
2, the stabiliser 1 is made up of a working duct 3 in the
form of a tube with a hollow suction rod 5 connected
thereto, the interior 6 of which hollow suction rod 5 is
connected or at least can be connected to a vacuum
source, indicated diagrammatically by 7. Here the work-
ing duct 3 and the suction rod 5 are shown as a single
rigid unit. However, the working duct 3 and the suction
rod 5 can also be of flexible or rotary construction, for
example by means of joints that can be locked. In this
way, viewed in the longitudinal direction, the shape of
both can be adapted as circumstances demand. If it is
not so important that the user is able to adapt the shape
him-or herself but a shape adapted to the circumstances
is important, it is then also possible to provide the working
duct and the suction rod with a predetermined curved or
angled shape instead of the straight shape shown in the
figures. The interior 6 of the suction rod 5 opens into a
suction passage 4 formed in the interior of the wall of the
working duct 3, which suction passage 4, in turn, is in
communication with the suction mouth 8. In this case the
suction mouth 8 opens in the radially outward direction.
In this case the suction mouth 8 is in one piece and ex-
tends over the entire periphery of the working duct 3 and,
in the axial direction of the working duct 3 determined by
the longitudinal axis 9, has a height that can vary from 1
mm to a few mm, for example can be 17 mm high.
[0041] The stabiliser and applicator shown in Figures
1 - 6 are intended in particular for positioning a fixing
device for an aortic valve. In Figures 1 and 2 the natural
aortic valve is at the level of the axis 10 and the surround-
ing vessel wall tissue 11 is shown there.
[0042] As is illustrated in Figure 2, the stabiliser is in-
troduced into the aorta to near, in particular close to, such
as 5 - 15 mm away from, the location 10 of the natural
aortic valve whilst vacuum has not yet been applied to
the suction mouth 8. Once the stabiliser has arrived suf-
ficiently close to location 10, vacuum is applied to suction
mouth 8 so as then to suck tightly the vessel wall tissue
11 located around the suction mouth 8. A sealing ring
900 is also provided at the distal bottom end of the work-
ing duct 3 to provide a good seal with the wall of the
vessel tissue at that location. As a result of this suction
hold it becomes possible to stabilise, and in particular to
hold still, the location of the operation. All that needs to
be done for this is to fix the stabiliser 1 to a solid con-
struction. This is possible, for example, by fixing the suc-
tion line 5 to a stand 12. This stand 12 can then, in turn,
be fixed to, for example, the operating table, the ceiling,
the wall or the floor of the operating theatre or to some
other solid construction. One possibility is to fix this stand
12 to a wound spreader, such as a sternum spreader,

which is illustrated in Figure 9 to be discussed below.
Fixing to the operating table is illustrated on the basis of
Figure 10, which is to be discussed in more detail.
[0043] A scale 16 with a zero point 15 is provided on
the suction rod 5. Furthermore, see Figure 1 and 1a, an
instrument stop 17 that can be moved along the suction
rod 5 is provided on the suction rod 5, which instrument
stop 17 can be locked to the suction rod 5 by means of
a rotary knob 18. Thus, here the suction rod 5 functions
as a guide for the instrument stop 17. The scale 16 has
a zero point 15. By now setting the instrument stop 17
along the scale depending on the measured distance be-
tween the distal bottom edge 13 (Figure 2) and the loca-
tion 10 for the fixing device it becomes possible to ensure,
with high accuracy, that when the applicator 2, to be dis-
cussed below, is inserted in the working duct 3 the distal
end of the applicator 2, which end carries the fixing de-
vice, reaches precisely the level of the location 10. For
this purpose the applicator is provided with a stabiliser
stop 19, to be discussed below, which comes into contact
with the instrument stop 17 and thus can establish the
mutual positions of applicator and stabiliser. As will be
clear, with this arrangement it is practical if the zero point
15 is so chosen that when the instrument stop 17 is
aligned with zero point 15 the fixing device 15 is precisely
at the level of the distal bottom edge 13.
[0044] The assembly of instrument stop 17 and stabi-
liser stop 19 shown in Figure 1 consists of a round, disc-
shaped stop 19 that can be accommodated in a cylindri-
cal accommodating cavity 901 which is provided in the
instrument stop 17. In this way it is possible first to position
the applicator and stabiliser with respect to one another
in the longitudinal direction (i.e. in the longitudinal direc-
tion of the axis 9) and then to set the mutual angular
position of the applicator and stabiliser (i.e. rotation of
the one with respect to the other about axis 9). By means
of the securing screw 902 it is possible with this arrange-
ment first to fix the mutual longitudinal positioning and
then, by further tightening the securing screw 902, the
mutual angular positioning. Both fixed positions are thus
achieved by operation of a single securing screw 902.
[0045] It is pointed out that the assembly of instrument
stop 17 and stabiliser stop 19 in Figures 2, 3, 4, 5, 6 and
7 is shown and constructed differently to that in Figure
1. The difference is that in accordance with Figures 2, 3,
4, 5, 6 and 7 there is no provision for setting the mutual
angular position by means of securing screw 902. In
these last-mentioned figures there is always a securing
pin 20 and securing pin opening 903 which mutually po-
sitions both stops 17, 19 in an angular position and, if
suitably constructed, for example as a screw, also deter-
mines the mutual longitudinal position. By providing sev-
eral securing pin openings in one or both stops some
provision for setting the mutual angular position is also
possible. However, it should be clear that the stop as-
sembly in the embodiment according to Figure 1 can also
be used in the embodiments according to Figures 2, 3,
4, 5, 6 and 7 or vice versa.

17 18 



EP 2 891 472 A1

11

5

10

15

20

25

30

35

40

45

50

55

[0046] After the stabiliser 1 has sucked tightly to the
vessel wall tissue 11, the distance between the distal
bottom edge 13 (Figure 2) of the working duct 3 and the
location 10 where the fixing device has to be fixed can
be measured with the aid of a suitable measuring instru-
ment. Such a suitable measuring instrument can be, for
example, an endoscope 14, as is shown in Figure 2. This
measuring instrument can, for example, consist of an
opaque or transparent cylinder or part thereof having on
the proximal side a stabiliser stop comparable to stabi-
liser stop 19 of applicator 2, and which measuring instru-
ment is inserted in the working duct 3 by its distal end,
and the position of the proximal end of which is estab-
lished by the instrument stop 17 of the stabiliser. Trans-
verse marks, for example a scale of marks 1 mm apart,
can be made both on the distal side and on the proximal
side of this measuring cylinder. By now measuring the
distance between the distal bottom edge 13 of the work-
ing duct 3 and the desired location 10 using this meas-
uring cylinder, for example under visual control with the
aid of an endoscope, the instrument stop 17 on the suc-
tion rod 5 can be set correspondingly offset with respect
to the zero point. By providing one or more longitudinal
marks on the measuring cylinder it is possible to deter-
mine the desired rotation of the applicator and thus of
the fixing device with respect to the stabiliser. By fitting
a rotary ring on top of the instrument stop and bringing
this into agreement with at least one vertical mark on the
measuring instrument, the desired rotation of the appli-
cator and thus of the fixing device can be determined.
The measuring instrument can also be completely or par-
tially integrated in or with the wall of the stabiliser, sec-
tions of a cylindrical shape or other shapes of the meas-
uring instrument also being possible. It is also possible
to determine the rotational position of the stabiliser with
respect to the surrounding tissue in some other way in
order to be able to determine the angle of rotation of the
applicator with respect to the stabiliser. Furthermore, for
example for use when fitting an aortic valve prosthesis,
the bottom edge of the stabiliser and/or the measuring
instrument and/or the applicator can be made sinusoidal.
[0047] In order to bring the stabiliser and/or applicator
more easily to its destination, it can be advantageous to
provide the distal end of the stabiliser and/or applicator
with tapering narrowing in the distal direction. This makes
it easier to pass by tissue. By providing the distal end of
the stabiliser and/or applicator, in particular of the work-
ing duct 3 and/or sleeve 21, respectively, with axial inci-
sions, it becomes possible, if the working duct wall and/or
sleeve wall, respectively, has adequate flexibility, to wid-
en or narrow the distal ends somewhat should this be
practical.
[0048] The applicator 2 will now be discussed below.
The applicator 2 consists of an obstructing sleeve 21
which is provided at its proximal end with a stabiliser stop
19, which is provided with a securing pin 20. When this
stabiliser stop 19 is in contact with the instrument stop
17 of the stabiliser, the securing pin 20 of the stabiliser

stop 19 will drop into a corresponding recess made in
the instrument stop 17 and thus prevent rotation of the
sleeve 21 with respect to the working duct 3. If the working
duct 3 and the sleeve 21 have a shape that differs from
the circular shape, the securing pin 20 can optionally be
omitted.
[0049] An elongated support member 22 in the form of
a rod 22 is accommodated centrally in the sleeve 21. This
rod bears, in turn, two, possibly three or four, gripper
arms 23. Each gripper arm 23 is provided at the distal
end with a gripper end 24. The gripper end 24 has a cut-
out groove 25 in which the fixing device can be accom-
modated; see in particular Figure 6.
[0050] The gripper arms 23 are fixed to the rod 22 via
pivot points 26 such that they can swing. The support
arms 23 are also provided with a distal projection 27 and
proximal projection 28.
[0051] Partly also with reference to Figure 8, the fixing
device 315 consists of a tubular member 312 with distal
flange fingers 313 and proximal flange fingers 314 ther-
eon. In the position shown in Figures 1 and 3, these flange
fingers 313 and 314 have been brought into a straight-
ened position, overcoming resilience, and are held in said
straightened position by the sleeve 21. By now moving
the sleeve 21 in the proximal direction with respect to the
rod 22, the sleeve 21 is brought into the release position
shown in Figure 4. During this movement the distal flange
fingers 313 and proximal flange fingers 314 flip under the
influence of the resilience into a position pointing radially
outwards so as to anchor themselves in the surrounding
vessel wall tissue. The gripper arms 23 remain un-
changeably in their gripping position while the sleeve 21
is moved from the obstructing position in Figure 3 into
the release position in Figure 4. The reason for this is
that in the obstructing position the distal projections 27
protrude into slots 30 that have been made in the sleeve
21 and because these slots 30 have a length such that
the projections 27 still protrude into said slots 30 when
the tube 21 is in the release position shown in Figure 4.
By now moving the tube 21 further upwards in the distal
direction with respect to the rod 22, the distal projections
27 will leave slot 30 at the distal end thereof. As a con-
sequence of this the arms 23 are driven radially inwards
on the distal side of the pivot point 26 so that the gripper
ends 24 move into the release position shown in Figure
5. In order to facilitate movement of the gripper ends 24
towards one another, the proximal projections 28 are at
that point in time located in slots 31 that have been made
in the wall of the sleeve 21. In the stage preceding the
release position in Figure 5, that is to say the stages
according to Figures 3 and 4, the projections 28 ensure
that the gripper arms 23 remain locked in their gripping
position since the projections 28 push the gripper ends
24 radially outwards.
[0052] After the release position shown in Figure 5 has
been reached, the applicator 2 can be brought into a com-
pletely detached position by moving the applicator 2 in
the proximal direction away from the fixing device 315,
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which in the meantime has been positioned and an-
chored, as is shown in Figure 6(a). The movement of the
sleeve 21 with respect to the rod 22 can easily be
achieved by means of the operating mechanism 32 that
is clearly visible in, in particular, Figure 1.
[0053] This operating mechanism 32 consists of a ro-
tary knob 33 to which a pin 34 provided with screw thread
35 is fixed. The screw thread 35 extends into an opening
37 provided with matching internal screw thread. This
opening 37 has been made in a proximal plug 36 which
is fitted in the proximal end of the sleeve 21. The distal
end 38 of the pin 34 is accommodated such that it can
freely rotate (without screw thread) in a unit 39 fixed to
the rod 22. This unit 39 is, in turn, joined to the stabiliser
stop 19 to prevent rotation. By now turning the rotary
knob 33, the sleeve, the obstructing sleeve 21, is pulled
upwards in the proximal direction with respect to the rod
22. In this way the positions according to Figures 4 and
5 can be reached successively from the obstructing po-
sition shown in Figure 3.
[0054] Figure 6b shows that use can be made of a
sleeve 317 for loading a fixing device 315, with a valve
prosthesis optionally already fitted therein in advance,
on an applicator. This sleeve is comparable to the sleeve
166 shown in Figures 24 - 26. The fixing device 315 is
positioned or supplied with the flange fingers 313, 314
straightened, against a resilient force, in the sleeve 317.
The gripper ends 25 of an applicator that is in the position
according to Figure 6a are then inserted in the fixing de-
vice, after which the actions described with reference to
Figures 3 - 5 are carried out in the reverse order. The
gripper ends 25 will then pull the fixing device gripped by
these from the sleeve 317 into the tube 21.
[0055] It is pointed out that the applicator as shown in
Figures 1 to 6 can optionally also be used entirely inde-
pendently of the stabiliser 1; this is in accordance with
the second aspect of the invention.
[0056] As will be clear, it will be possible to construct
the gripper arms 24 from Figures 1 to 6 in a wide variety
of different ways. For example, it will be possible to adapt
the shape and construction of the gripper sections 25 in
particular to the valve prosthesis to be fitted. The gripper
sections 25 can, for example, have a concave shape so
as to be able to engage on the inside of a correspondingly
curved tubular member of a fixing device. In the case of
a valve prosthesis with a natural valve the gripper arms
will preferably engage between the valve leaflets, or at
the level of the so-called commissura. This essentially
also applies for a synthetic valve which imitates the nat-
ural valve leaflets as far as possible. In the case of bio-
logical valves it is important, in particular, that the gripper
arms are so constructed that they are not able to damage
the biological valve leaflets when they snap fully inwards
and the applicator is pulled out upwards. In the case of
biological valves it is also readily conceivable, and in con-
nection with it not being possible to damage the valve
leaflets, also very useful if the gripper arms of the appli-
cator engage on the tubular member along the outside

of the so-called raised part of the biological valve. This
is because the so-called raised part of the biological valve
forms a sort of tube-like whole within which the natural
valve leaflets are located. With diverse types of valve
prosthesis it is also conceivable that raised lobes are
fixed to the valve prostheses and/or the tubular member
of the valve fixing device in the proximal direction, which
lobes have holes or cut-outs therein in which pins or pro-
jections fixed to the gripper arms can engage. Inciden-
tally, the holes or cut-outs do not necessarily have to be
provided in raised lobes but can optionally be provided
directly in the tubular member of the prosthesis and/or
the tubular member of the valve fixing device, which first
mentioned tubular member is ultimately accommodated
in the fixing device according to the invention. It should
be clear that the shape of the gripper arms also has to
be adapted when fitting a valve ring prosthesis or vessel
anastomosis fixing device. In the case of vessel anasto-
mosis fixing devices the gripper arms can, for example,
engage on the inside of the tubular member of the fixing
device, but can also engage on fixed raised parts or
lobes, which may or may not be extended, of the tubular
part of the fixing device, it optionally being possible for
openings for these gripper arms to have been made. Here
the gripper arms can engage from the inside, but also
from the outside. Direct clamping mechanisms or thread-
ed connections are, for example, also possible.
[0057] Figure 7 shows an applicator 310 that except
for a stabiliser stop 19 and securing pin 20 is identical to
the applicator from Figure 1 of NL Patent 1018302 in the
name of the Applicant, which was published on 17 July
2001. Except for the stabiliser stop 19 and securing pin
20, the reference numerals in Figure 7 have been taken
from Figure 1 of NL 1018302 after increasing by 300.
Reference is made to NL 1018302, in particular Figures
1 and 2 and associated text, for a complete description
of this applicator. As will be clear, the applicator 10 from
Figures 1 and 2 of NL 1018302 can readily be used in
the assembly according to the present invention. This
applies more generally for all applicators according to
Claims 1 - 16 of NL patent 1018302 and thus also includ-
ing that which is shown in Figure 3 of NL patent 1018302.
For this applicator from Figure 3 of NL 1018302 as well,
just as for that from Figure 7 of the present application
(corresponding to Figure 1 of NL 1018302) only a stabi-
liser stop 19 has to be added. With reference to Figure
7 of the present application and what has been described
in NL 1018302, it will be clear that it is preferable to fix
the stabiliser stop 19 such that it is immovable with re-
spect to the support tube 304, such that the release tube
302 surrounding it is able to move with respect to the
support tube and stabiliser stop 19. This is easy to
achieve, for example by providing axial slots in the re-
lease tube 302 through which pins protrude which fix the
stabiliser stop 19 to the support tube 304. NL patent
1018302 can then also be integrally incorporated in its
entirety in the present application by reference.
[0058] With reference to Figure 8, in which an example
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of a fixing device 315 of the type according to the inven-
tion is shown merely for illustration, the fixing device 315
is made up of a tubular member 312, which usually is of
closed annular shape, but can also be interrupted at one
or more locations, and has bottom flange fingers 313 and
top flange fingers 314, which in the present application
are referred to as, respectively, distal flange fingers 313
and proximal flange fingers 314. In the right-hand half of
Figure 8 the flange fingers 313, 314 are shown in the
straightened position (cf. the view of the fixing device 315
in Figure 7) and in the left-hand half of Figure 8 they are
shown in a position pointing radially outwards. The flange
fingers 313, 314 can be open as is shown (see: openings
316) or can also be closed, pin-shaped or V-shaped (not
shown), sharp or blunt, it being possible for top and bot-
tom flange fingers to be positioned opposite one another
as mirror images with respect to the horizontal sectional
plane, but also alternately, in which case at the location
where there is a flange finger peak on one side there is
a flange finger trough on the other side. The last men-
tioned variant will have high covering capacity. The
flange fingers can be constructed as a pin, which in the
case of a vessel fixing device are able, after release of
the flange fingers on bending back again towards the
tubular member, to perforate the optionally extended tu-
bular part of the fixing device through pre-made openings
in the tubular part. Insofar as a fixing device 315 is used
for fixing a valve prosthesis or valve ring prosthesis, the
tubular member 312 can be provided with facilities that
completely or partially contain the valve or valve ring, but
also with cut-outs and/or protuberances which can fit in
corresponding protuberances and/or cut-outs of such
prostheses, and in particular the valve housing of a valve
prosthesis, which is contained by the fixing device. A pro-
tuberance facing radially inwards on the tubular member
312 can, for example, consist of two horizontal and/or
vertical slits that are cut out of the wall of the tubular
member in one or more locations, for example two or
three, the intermediate wall section being able to move
radially inwards, after removal of an obstruction, so as
to clamp, permanently or temporarily, in a corresponding
cut-out in the valve housing. Another example is a ring
that is placed around and within a cut-out in the valve
housing and which, for example, is joined to the tubular
member 312 by welding. Usually such fixing mechanisms
will enable the valve prosthesis to be turned within the
tubular member 312.
[0059] Figure 9 shows highly diagrammatically, by way
of example, an applicator 310 according to the invention,
which is not shown in more detail, fixed on a sternum
spreader 350 known per se. As has already been made
clear, instead of the instrument such as an applicator it
is also possible to mount a stabiliser according to the
invention on a sternum spreader, or both one or more
instruments can be mounted on a single sternum spread-
er as a stabiliser. The sternum spreader 350 shown by
way of example consists of an L-shaped part 351 with a
first spreader arm 352 and guide arm 353, on which a

second spreader arm 354 has been fitted by means of
an adjusting lever 355 such that it can be moved. With
this spreader the spreader arms 352 and 354 serve to
push apart the sternum, which has first been split for this
purpose, in order to make the heart 356 accessible for
an intervention. By fixing the applicator 310 to the ster-
num spreader, optionally with a stand with lockable arms
and/or joints between them, the applicator is able to be
stabilised and immobilised with respect to the location
where the fixing device has to be fitted.
[0060] Figure 10 shows highly diagrammatically, by
way of example, an applicator 310 which is fixed to an
operating table 361 by means of a stand 360. As has
already been made clear, instead of the applicator it is
also possible to mount another instrument or a stabiliser
according to the invention on an operating table, or both
an applicator and one or more instruments can be mount-
ed on a single sternum spreader. The stand 360 can be
moved along a guide rod 362 in the longitudinal direction
of the operating table 361 and is also provided with a ball
joint 363, a ball joint 365 and a linear joint 364 with the
necessary arms 366 and 367 between them, which arms
can optionally also be adjustable in the longitudinal di-
rection. Although not drawn, it will be possible to lock the
various joints and arms in position using locking means
that a person skilled in the art can easily find in the prior
art. The main support arm of the stand consists of an L-
shaped bar 367, the two arms of which, as is indicated
diagrammatically, are preferably telescopic. The stabilis-
er and/or instruments can also be held in a stable position
by an operation robot which is on the floor of the operating
theatre or is fixed to the walls or the ceiling of the oper-
ating theatre.
[0061] When using a stand, stand and stabiliser or the
at least one instrument can form an integral whole or can
be coupled, and preferably also uncoupled, by means of
a coupling such as a snap-fit connector.
[0062] In order to facilitate movement of the stabiliser
and the instrument according to the invention through
curved ducts it can be highly advantageous according to
the invention to make the stabiliser and the instrument,
in particular the working duct and optionally the suction
rod, the support tube, the release rod and release tube,
curved or deformable.
[0063] Figure 11 shows a first variant of a stabiliser 60
for use with the assembly according to the invention. The
stabiliser 60 consists of a suction ring 61 with a multiplicity
of suction mouth openings 62, which face radially out-
wards, on the outer peripheral surface thereof. The suc-
tion ring 61 is mounted on two rods 63 (there can also
be one rod just as there can also be more, such as 3 or
4), at least one of which is of hollow construction for con-
nection to a vacuum source in order to be able to apply
a vacuum to the suction mouths 62. The suction ring 61
is fixed to the rods 63 at the distal end. At the proximal
end thereof, the rods 63 are joined to one another by a
semicircular element 64 that forms an instrument stop,
which optionally can be provided with a lip 65 with a se-
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curing pin 66. The stop 64 here has the same role as the
stop 19 of the applicator according to Figures 1 - 7. The
stabiliser 60 can completely replace the stabiliser 1. All
that is then lost is that there is no longer really a working
duct.
[0064] Figure 12 shows a second variant of a stabiliser
70. This stabiliser is provided with a suction ring 71 with
axially oriented axial suction mouths 72. The suction ring
71 is fixed to a hollow rod 73 which can be connected to
a vacuum source. In a manner comparable to that which
has been described for the stabiliser 60, the rod 73 is
provided proximally with respect to the suction ring 72
with a support 74 for a stop 75. The stop 75 is optionally
again provided with a securing pin 76. The stabiliser 70
is suitable in particular for use in the case of a mitral valve
or tricuspid valve.
[0065] Figures 13 and 14 together show a third variant
of a stabiliser for use with an assembly according to the
invention. In these Figures 13 and 14a belong together
and Figure 14b shows a variant of the adjustment mech-
anism in Figure 14a. The possibility of incorporation of
the adjustment mechanism from Figure 14b in Figure 13
will be immediately apparent. The stabilisers in Figures
13 and 14 are made up of three cylinder segments 81,
82 and 83. These cylinder segments 81, 82 and 83 are
provided at their distal ends 84 with suction mouths,
which are not indicated in more detail. Proximally with
respect to the distal ends 84, the cylinder segments 81,
82 and 83 are fixed to a stand 85 via an adjustment mech-
anism 86. The suction tube 5 from Figure 1 can optionally
run through this stand 85, but this suction tube 5, which
is not shown in Figure 13, can also run independently of
the stand 85.
[0066] With reference to Figures 13 and 14, the adjust-
ment mechanism comprises, in highly diagrammatic
form, a large toothed ring 87. The toothed ring 87 can be
turned by means of an adjusting knob 188 via a pin 190
and a gear 191. The toothed ring 87 can be regarded as
a sun wheel. Three toothed planetary wheels 88 are pro-
vided around it. Each planetary wheel 88 engages with
a rack 89. The toothed ring 87 is mounted in a bearing
on a cylindrical support housing 195 such that it can ro-
tate, which support housing 195, in turn, is fixed to the
stand 85. The racks 89 protrude through the cylindrical
support housing 195 so as to support the respective cyl-
inder segments 81, 82 and 83 on the inside thereof and
on the outside of the support housing 195 to engage with
the planetary wheel 88 and via this planetary wheel 88
to engage with the toothed ring 87. By now turning the
large ring 87 by means of the rotary knob 188, the plan-
etary wheels 88 also start to turn, which then bring the
racks 89 into motion. Depending on the ratios of the gear-
ing it is then possible to move the racks 89 over an iden-
tical radial distance each time or optionally to move them
over different radial distances. In the latter case the tooth-
ing on the planetary wheels 88, in particular, will have
different numbers of teeth. In the embodiment according
to Figure 14a, the cylinder segments 81, 82 and 83 will

be adjusted simultaneously in accordance with a rela-
tionship predetermined by the gear ratios.
[0067] Figure 14b shows a variant of the adjustment
mechanism from Figure 14a. In the case of the adjust-
ment mechanism shown in Figure 14b it is possible to
adjust each cylinder segment 81, 82 and 83 independ-
ently of the other cylinder segments 81, 82, 83. Thus, for
example, the cylinder segment 81 can be adjusted whilst
the cylinder segments 82 and 83 are not adjusted. In the
embodiment according to Figure 14b this is made pos-
sible by fixing each cylinder segment to a pin 193 pro-
vided with screw thread, which pin supports the respec-
tive cylinder segment at 194 in a manner such that the
pin 193 is able to rotate freely about its longitudinal axis.
The pin 193 extends through the cylindrical support hous-
ing 195 via a threaded hole and has a rotary knob 192
on the outside. By now turning the rotary knob 192 the
pin 193 will move outwards or inwards with respect to
the support housing 195 as a consequence of the thread-
ed engagement 196 with the support housing 195. During
this movement the respective cylinder segment 81, 82
or 83 will correspondingly move radially outwards or ra-
dially inwards. It will be clear that the embodiment ac-
cording to Figure 14b can easily be implemented in that
shown in Figure 13. The operating knob 188, the pin 190,
the gear 191, the planetary wheels 88 and the toothed
ring 87 will then be dispensed with. With regard to the
toothed ring 87 it is pointed out that instead of this it is
possible to extend the support housing 195. The racks
89 will be replaced by the threaded pins 193 with rotary
knob 192.
[0068] As will furthermore be clear with reference to
Figures 14a and 14b, the so-called cylinder segments
81, 82 and 83 can essentially have any desired shape
and number. They definitely do not have to be cylinder
segments. They can be straight, as it were flat, plate-like
elements, or also curved segments having a curvature
other than a cylinder curvature. If the stabiliser is used
to stabilise one or more vessels, the segments can also
consist of one, two or multiple parts which essentially
together form a casting of the entire or partial wall of this
vessel or these vessels. The adjustment mechanism can
then be used in such a way that the segment parts are
brought towards one another, after which the segment
parts can be joined to one another, optionally by means
of coupling means. For such a use provision is made
according to the invention that the adjustment mecha-
nism is equipped for making a movement where the seg-
ment parts move towards one another or away from one
another in a straight line or curve instead of in the radial
plane (not shown here).
[0069] According to the invention the cylinder seg-
ments, which essentially contain the vacuum mouth(s)
of the stabiliser, can also be so constructed that they can
be coupled to and/or uncoupled from the rest of the sta-
biliser, including vacuum duct. If the segments are un-
coupled from the rest of the stabiliser in the body, these
segments can remain behind in the body as a functional
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or non-functional implant after fixing by means of sutur-
ing, mechanical fixing techniques, including those as de-
scribed in WO 00/24339 and WO 00/44311, both in the
name of the same Applicant as the present application,
tissue adhesive or another fixing technique or combina-
tion of techniques. Furthermore, it will be clear from Fig-
ure 14b in particular that the support housing certainly
does not have to be of cylindrical construction. It will fur-
thermore also be clear from Figures 13, 14a and 14b that
after positioning the stabiliser the applicator can be fed
by its distal head to the destination via the hollow support
housing 195 and the through the segments 81, 82 and 83.
[0070] One application for a stabiliser according to Fig-
ures 13, 14 is shown on the basis of Figure 15. The only
difference compared with Figures 13 and 14 is that for
the application according to Figure 15 a stabiliser is need-
ed which has six cylinder segments provided with suction
mouths, one cylinder segment of which can be of com-
pletely straight construction and held immobile, whilst the
other cylinder segments are jointly movable in the radial
direction. The number of cylinder segments can also con-
sist of 2, 3, 4, 5, 7, 8 or more. Incidentally, it is pointed
out that both in the case of the embodiment according to
Figures 13 and 14 and in the case of a variant thereof
suitable for Figure 15 the so-called cylinder segments do
not necessarily have to be a section from a cylinder; they
can also be simply straight or curved in some other way.
[0071] Instead of first narrowing the valve annulus us-
ing the cylinder segments of the stabiliser and then fixing
a valve ring fixing device, which has a more or less fixed
shape, in place, it is also possible according to the inven-
tion first to fit a valve ring fixing device in place, which
device by virtue of its memory properties can assume a
smaller diameter, it being possible for the assumption of
this smaller diameter optionally to be caused and/or sup-
ported by bringing the cylinder segments towards one
another. A flexible valve ring of this type can also be
capable of moving with the natural movements of the
valve annulus, that is to say a smaller surface area during
the systole and a larger surface area during the diastole
of the heart. Such a flexible valve ring can, of course,
also be introduced after the valve annulus has first been
narrowed using the cylinder segments. The fixing device
can consist of tubular elements here. A metal wire that
forms a closed ring can, for example, have been fed
through these hollow elements. This wire can have so-
called memory properties, for example can be made of
Nitinol or of memory plastics (shape memory polymers),
but other materials which have a resilient action can also
be used. When positioning the tubular elements the wire
is stretched out. After anchoring the tubular elements to
the valve annulus and removing the support member
and/or optionally an obstructing member, the wire con-
tracts to the shape it was given beforehand or the wire
is constricted in some other way; in this way the tubular
elements are moved towards the centre and the surface
area that is surrounded by the valve annulus is reduced.
The space between the tubular elements and the flexible

wire can be covered with materials tolerated by the body,
such as, for example, textile, such as Teflon and/or Da-
cron, or memory plastics (shape memory polymers). In-
cidentally, all components mentioned in this application
can be completely or partially covered with such materi-
als tolerated by the body. Instead of the wire being closed
and curling up, the wire can also be open, the ends sliding
over one another when they come together, either on the
one side or on the other side of the ring that the wire
forms. Figure 15 shows highly diagrammatically the di-
lated vessel wall tissue 90 at the location of a mitral valve.
The stabiliser has a first fixed suction head 91 and five
suction heads 92, 93, 94, 95 and 96 that can be moved
in the radial direction. A vessel wall in the constricted
state is shown by a broken line in Figure 15, the suction
heads 92 - 96 also being shown in the position in which
they have moved radially inwards.
[0072] Figures 16 and 17 show, in a highly diagram-
matic view, a mitral valve ring which, as a variant on what
is shown in Figure 15, is able to be fixed in the wide state
to the surrounding vascular tissue and then, after releas-
ing the vascular tissue to which it has been fixed, to con-
strict. In order to achieve this the mitral valve ring 270 is
made up of, in this case, eight elements 271 - 278 to be
fixed to the vascular tissue. The way in which these ele-
ments can be fixed to the surrounding vascular tissue
can be effected (not shown) according to the technique
as shown in Figure 8, or according to other techniques,
including those disclosed in WO 00/24339 and WO
00/44311, or by suturing, or by stapling or by making use
of a tissue adhesive or a combination of techniques. The
method of fixing the elements 271 - 278 can, however,
also be effected as will also be described below on the
basis of Figures 16a, 16b, 17a and 17b. The elements
271 - 278 are held in the widened state by means of
spreader arms 280 with grippers 281. The arms 280 with
grippers 281 form part of an applicator which, incidental-
ly, is not shown. Springs 279 are provided between the
elements 271 - 278. As soon as the elements 271 - 278
have been fixed to the surrounding vessel wall tissue,
the arms 280 with grippers 281 can be removed, or at
least moved radially inwards. This can, for example, take
place in the same way as the spokes of an umbrella are
collapsed and extended. If the arms 280 are as it were
pulled together or folded together, the elements 271 -
278 will be pulled towards one another by the intermedi-
ate springs 279 and thus locally constrict the blood-
stream. The advantage of the springs is that these allow
flexibility so that the diameter of the constricted passage
can vary to some extent under the influence of internal
pressure as a consequence of the pumping of the heart,
as is natural per se. The valve prosthesis rings known
from the state of the art are either (semi)-rigid or flexible,
but in all these cases the total surface area of the passage
during the heart cycle is more or less fixed. The valve
prosthesis rings according to the invention, however, al-
low an increase in the total surface area of the passage
during the diastole of the heart chamber and a reduction
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thereof during the systole of the heart chamber. Further-
more, the valve prosthesis rings according to the inven-
tion make it possible for the natural valve annulus at that
location to continue to assume its changing anatomical
shape during the heart cycle.
[0073] Figure 17 shows the ring prosthesis 270 from
Figure 16 in a fixed position. As Figure 17 shows, in the
fixed position the springs 279 will be shorter, so that the
surface area spanned by the ring prosthesis 270 accord-
ing to Figure 17 is smaller than was the case in the state
shown in Figure 16. As Figure 17 shows, the elements
271 - 278 are anchored by means of anchoring members
283, 284 in the surrounding vessel wall tissue (not
shown).
[0074] With reference to Figures 16a and 16b, the an-
choring members 283 and 284 are formed by making
punched holes 285 in the outward-facing surface of the
elements 271 - 278, which punched holes can be, for
example, V-, U- or pin-shaped. The open ends of these
punched holes 285, which in this case are V-shaped,
face one another. The V-shaped punched holes 285 each
delimit an anchoring member, i.e. 283 and 284. This can
clearly be seen in Figures 16a and 16b, which show a
view of element 273, or, respectively, a longitudinal sec-
tion of element 273, from the outside. The anchoring
members 283 and 284 can have been brought under
pretension, such that when they are located in the plane
of the respective element 271 - 278 a resilient force ori-
ented outwards acts on the element here. In order, in this
case, to hold the anchoring members 283 and 284 in the
position located in the plane of the respective element
271 - 278, an obstructing member 282 is provided around
the ring prosthesis 270.
[0075] After the ring prosthesis 270 has been brought
to its destination, the obstructing member 282 will be re-
moved. To this end the obstructing member 282 can be,
for example, a hose-like sleeve that is pulled away per-
pendicularly to the plane of the drawing in Figure 16. The
anchoring members 283 and 284 on each element 271
- 278 will then swing outwards under the influence of the
resilient force that has already been mentioned, as is
shown in more detail in Figure 17a by means of a section.
During this movement the anchoring members 283 and
284 will bore into surrounding vessel wall tissue and,
moreover, also be able to pinch surrounding vessel wall
tissue as it were firmly between them, which can also
contribute to anchoring. Swinging of the anchoring mem-
bers 283, 284 outwards can also be achieved without
pretension by exerting a mechanical force on these an-
choring members 283, 284 from the inside with the aid
of an accessory instrument and/or applicator, as a result
of which these anchoring members are pushed radially
outwards. In this case obstructing member 282 can be
completely dispensed with. The direction in which the
anchoring members 283, 284 swing radially outwards
does not incidentally always have to be precisely in the
horizontal flat plane of the ring. By punching the anchor-
ing members 283, 284 at an angle of 90° from, for exam-

ple, the cylindrical elements 271 - 278, the direction of
swing can also be combined with the vertical plane, as
a result of which this direction is able to adapt to the local
anatomy of the tissues.
[0076] With reference to Figures 16 and 17 it is pointed
out that the elements 271 - 278 can be mounted directly
on the vacuum mouths of the stabiliser so that at the
same time as positioning the vacuum mouth segments
(see, for example, the segments 91 - 96 in Figure 15),
the ring prosthesis elements 271 - 278 are brought to
their destination. With this arrangement it is optionally
conceivable that the vacuum suction takes place through
the elements 271 - 278, for example via the V-shaped
punched holes 285. In this sense the ring prosthesis el-
ements 271 - 278 can then be regarded as detachable
suction mouths of the stabiliser, the ring prosthesis ele-
ments 271 - 278 being of double-walled (hollow) con-
struction. With this arrangement it is even conceivable
that the vacuum holds the anchoring members 283, 284
in the pretensioned state under resilient force and that
the obstructing member 282 can be completely dis-
pensed with. The vacuum then only has to be removed
in order to fix the ring prosthesis. Optionally, removal of
the vacuum can take place for each element 271 - 278
individually, for each pair of elements 271 - 278 or op-
tionally for all elements 271 - 278 at the same time.
[0077] If the ring prosthesis elements 271 - 278 are of
double-walled construction, optionally distributed over
several compartments, these elements can also be at-
tached to the tissue with the aid of tissue adhesive instead
of by (or supplementary to) punched holes 285 and an-
choring members 283, 284. For this purpose use can be
made of separate adhesive ducts for supplying adhesive
to these hollow elements, but all or part of the vacuum
duct can also be used for supplying adhesive. If the hol-
low structure of the ring prosthesis elements 271 - 278
has been divided into several compartments, it is possi-
ble, for example, first to use all these compartments to
provisionally suck the elements tightly to the tissue. The
vacuum in one half of the compartments is then, for ex-
ample, removed and this half filled with adhesive. After
this adhesive has set, the vacuum over the other half of
the compartments can then also be removed and this
half also filled with adhesive, after which all elements are
completely fixed to the tissue. Of course, the adhesive
technique and provisions for this that have been de-
scribed here can also be used in combination with other
fixing devices where the elements form a complete or
virtually complete ring, including those as described in
WO 00/24339 and WO 00/44311, both in the name of
the same Applicant as the present application, and in
particular are also applicable to the fixing of rings in the
case of a valve prosthesis ring, as is used in the case of
valve replacements and/or repairs of heart valves.
[0078] With reference to Figures 16 and 17 it is further-
more pointed out that the elasticity for the ability to adapt
shape during the transition between the systole and di-
astole can also be achieved by using a sort of zig-zag
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ring parts instead of by means of springs 279. The entire
ring prosthesis can also be constructed as a sort of zig-
zag ring or spring ring. The zig-zag pattern then makes
stretch and shrinkage possible during the transition from
systole to diastole and vice versa.
[0079] With reference to Figure 17b, the stabiliser with
adjustment mechanism can also be used in combination
with a closed or open valve ring 290 which has been
designed for use in combination with the insertion of in-
dividual staples (not shown). Such a valve ring 290 can
consist of a rigid or flexible ring 291 which has, at the
periphery, a number of fixing projections 292 which ex-
tend radially outwards with respect to the ring and on
which one or two transverse bars 293, 294 are arranged
for fixing the staples (not shown). After all, the staples
must be inserted parallel to the ring or ring parts because
if they were inserted transversely over the ring they could
damage the valve leaves themselves. By now first bring-
ing the stretched valve ring tissue towards the ring 291
with the aid of the adjustable stabiliser or in some other
way, the staples can be inserted between the ring 291
and a transverse bar 293 or between two transverse bars
293, 294. If a flexible material, for example bendable met-
al or plastic, is used as material for the fixing projections,
the fixing projections can even be bent accordingly during
the operation such that these projections fit well with the
shape of the tissue surrounding the annulus. Of course,
the staples must be inserted parallel to the valve annulus
a safe distance away from the valve leaves themselves,
so that these are not damaged.
[0080] Instead of [lacuna] transverse bars, the ring can
also be so constructed that each fixing projection is joined
to a second ring which is parallel to and on the radial
outside of the first ring. The fixing projections thus form
a sort of transverse connection like the treads of a flight
of stairs, it being possible for transverse bars 293, 294
to be dispensed with.
[0081] As another variant, such a valve ring prosthesis
that is to be stapled can be combined with the ring pros-
thesis as described in Figures 16 and 17, anchoring of
the ring prosthesis elements 271 - 278 being effected not
by anchoring members 283, 284 but as described above
by inserting and/or firing in staples firmly or loosely po-
sitioned between transverse bars on fixing projections,
which in this case can then each individually be joined
to the individual ring prosthesis elements 271 - 278, like-
wise in a manner oriented radially outwards. According
to the invention it is also possible to insert and/or fire in
all or several staples at the same time. The staples can
also already form part of the fixing projections and then
themselves serve as deformable transverse bars and/or
replace these.
[0082] The shape of a mitral valve ring or parts thereof
and fixing techniques described above can also be ap-
plicable to other heart valves, such as, for example, the
tricuspid valve where the shape of the ring (sections) has
to be adapted to the anatomy of such a valve, as is known
from the state of the art. The fixing techniques described

for securing a mitral valve ring or parts thereof can also
be used when fixing a valve prosthesis, or in combina-
tions with other fixing techniques, including those as de-
scribed in WO 00/24339 and WO 00/44311, both in the
name of the same Applicant as the present application.
[0083] The present invention also relates to a method
for positioning a fixing device in or around a passage
surrounded by vessel wall tissue. In accordance with this
method the vessel wall tissue at the intended location for
the fixing device is stabilised by sucking this tissue tightly
against a stabilisation device by means of vacuum. With
this method after the tissue has been sucked on tightly
the intended location can correspond to the bottom edge
of the stabiliser. Subsequently, optionally after measur-
ing the distance between the distal bottom edge of the
stabilisation device and the precise intended location,
the fixing device will be fed by means of an applicator
towards the desired location until a stop member provid-
ed on the applicator comes to a stop against a stop mem-
ber provided on the stabilisation device. The position of
one of the two stop members with respect to the stabili-
sation device or applicator (depending on what the stop
member concerned is fixed to) can be adjusted if appro-
priate, depending on the previously measured distance
between the distal end of the stabilisation device and the
desired location for the fixing device. In this way a fixing
device can be positioned with high accuracy in a location
that, for example is moving, in the case of a beating heart,
or that usually is pushed away as a consequence of feed-
ing in an applicator.
[0084] Figure 18 shows a fourth variant of a stabiliser
according to the invention which, in particular, is suitable
for an inclined "end-to-side" anastomosis. The stabiliser
100 consists of a hollow 106 double-walled working duct
101 having, at the distal end, a saddle-shaped suction
mouth zone 102 with one suction mouth or a greater or
smaller number of suction mouths. These suction mouths
are each oriented perpendicularly to the plane deter-
mined by the saddle shape and will be located some dis-
tance away from the elliptical passage 114 in the vessel
wall so that an elliptical ring 107 of vessel wall tissue still
remains between the passage 114 and the inside wall
109 of the working duct 101. The ring 107 provides a
gripping surface for flange fingers 313, 314 (Fig. 8). The
opening 114 can optionally be made after positioning the
stabiliser or can already have been made beforehand. A
flange part 103 that is likewise saddle-shaped can be
fixed to the bottom of the working duct 101, which flange
part 103 is optionally completely or partially in commu-
nication with the hollow 106 double-walled working duct
101. Sensors 104 can be positioned on this flange part
103. By means of these sensors it is possible to move
the whole over the target vessel 105 and thus to seek
the correct location for the anastomosis. These sensors
can, for example, consist of Doppler or duplex echo
sound heads or other imaging or current-displaying tech-
niques, the shape and size of which is determined by the
application. With regard to the correct location it is pointed
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out that it is important in particular to centre the working
duct precisely in the middle on the longitudinal axis of
the blood vessel 105. Instead of, or supplementary to,
sensors 104, the flange part 103 can also be provided
with, in particular pointed, notches 108 or possibly pro-
jections. The notches 108 or projections can be visually
positioned by the surgeon above the longitudinal axis,
i.e. the centre, of the blood vessel 105. As already stated
above, one or more markers for a navigation system can
be arranged on flange part 103 or other parts of the sta-
biliser, preferably as close as possible to and/or around
passage 114. If vessel 105 is freely accessible, or is ex-
posed for this purpose, suction mouth zone 102 and/or
flange part 103 can be located around all or part of the
cylindrical periphery of vessel 105, but can also have a
shape such that it extends over the surrounding tissue
on either side of vessel 105, such as, for example, can
be the case with coronary arteries located at the surface
which are embedded in the epicardial tissue. By this
means a fairly flat shape is obtained which is able to bend
somewhat with the surface radius formed by the heart
surface (not shown). As will be clear, the working duct
101 can also be perpendicular, instead of inclined, on
the flange 103 or the blood vessel 105.
[0085] By inserting an applicator of suitable construc-
tion, optionally an applicator according to Figures 1 - 7
adapted for a vessel fixing device, into the stabiliser 100,
an anastomosis fixing device, for example one from WO
00/24339 in the name of the Applicant, can be positioned.
This applicator will then be pushed into the working duct
101 or 111 to a predetermined or optionally preset depth
by means of stop means, which are not shown. The stop
formed on the stabiliser 100 can optionally be formed by
the proximal top edge 106 thereof.
[0086] An example of a procedure for producing an
end-to-side anastomosis will be described below with ref-
erence to Figures 19 to 23. Figure 19 shows a blood
vessel 105 to which a bypass blood vessel will be con-
nected at an angle. For this purpose use is made of a
stabiliser 100, such as that which has been described
with reference to Figure 18. Even before a passage has
been made in the blood vessel 105, this stabiliser 100 is
positioned laterally on the blood vessel 105 at an angle
and sucked tightly thereto by applying suction to the dou-
ble-walled working duct 101. The suction mouth running
in the peripheral direction then sucks tightly to the zone
102. For internal guiding of instruments to be inserted in
the stabiliser 100 the inner jacket 9 of the stabiliser 100
can be locally provided with a peripheral rib 110.
[0087] With reference to Figure 20, an instrument 111
is inserted in the stabiliser 100, which together form an
assembly 100, 111 according to the invention. The in-
strument 111 is in this case a guide probe guide for guid-
ing a guide probe 114 having a sharp perforation point
115. Here the guide probe guide consists of a tubular
inside wall 113 with, around it, a hollow space 115 that
is closed on the outside by a wall 112. Via the hollow
space 115 it is possible optionally, but this is not abso-

lutely necessary, to apply suction to the oval-shaped
zone 116 of the outside wall of the blood vessel 105. This
guide probe guide 111 is provided with a stop 117 that
comes to bear on a stop surface 118 on the stabiliser
100. In this way it is ensured that the end of the instrument
111 facing the blood vessel 105 assumes a more accu-
rate position with respect to the bottom end of the stabi-
liser 100; in this case the two bottom ends are precisely
aligned. After the guide probe guide 111 has been posi-
tioned, a perforation can be made in the blood vessel
105 by means of a pointed 115 guide probe wire 114, by,
as is indicated by broken lines, puncturing the wall with
the guide probe 114. In this context it can be advanta-
geous to suck the zone 116 tightly to the guide probe
guide 111 by means of suction, since it is then possible
accurately to ensure the location at which the wall of the
blood vessel 105 is precisely pierced. After all, the wall
will then not first be pushed away by said point 115 at
that location before piercing of the blood vessel 105 by
point 115, which would make determination of the loca-
tion of piercing less accurate.
[0088] After having pierced the blood vessel 105, the
guide wire 114 provided with a sharp point 115 can op-
tionally be replaced by a guide wire with a point that is
not sharp. The reason for this is to prevent the sharp
point from being able to damage the blood vessel 105
on insertion further into this blood vessel. As desired, the
guide wire could be fed through the blood vessel 105
over a small to large distance. This can also be useful if
the aim is not at all to produce an end-to-side anastomo-
sis but merely, for whatever reason, to feed a guide wire
or other instrumentation through a blood vessel to a de-
sired location for investigation or a medical intervention.
It will be clear that for this purpose the guide wire can
optionally be made curved or can be of flexible construc-
tion, as, incidentally, is not unknown from the state of the
art.
[0089] So that it is not possible to overshoot when
piercing the vessel wall 105 with the sharp point 115 and
thus possibly damage the opposite portion of the vessel
wall, a stop 119 can be provided on the guide wire 114,
which stop comes to a stop on, for example, the inside
wall 113 of the guide wire guide 111. It will be clear that
if the guide wire guide 111 is provided with a suction
mouth, this, together with the guide wire 114 provided
with a stop, forms an assembly 111, 114 according to
the invention, the guide wire guide 111 then being the
stabiliser and the guide wire 119 provided with a stop
being the instrument. It is also possible first to puncture
blood vessel 105 using a sharp pointed guide wire
114/115 or a blunt guide wire 114 in a sharp needle, after
which, around the guide wire, assembly 111, 100 is
placed on the outside wall of blood vessel 105, as a result
of which a central position of the stabiliser 100 over blood
vessel 105 can be ensured.
[0090] If it is then desired to attach a bypass to the
blood vessel 105, it is important that the passage created
in the vessel wall 105 using the guide wire is enlarged.
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This can be effected using a so-called dilator, by means
of which the opening is stretched by pushing an object
of increasing diameter through it. The disadvantage of a
dilator is that, especially in the case of relatively substan-
tial stretching of the passage, there is a risk of tearing of
the vessel wall tissue. For this reason it is usually pre-
ferred to work with a punching technique. In the case of
a punching technique the passage will usually be en-
larged in steps by pushing a punching member having a
diameter larger than that of the opening through it, then
allowing the passage to become smaller again as a con-
sequence of the tissue springing back so as then, whilst
punching, to withdraw the punching member against a
die and so cutting out an oval or circular piece of tissue.
This step can then be repeated a number of times using
increasingly wider punching members in order to enlarge
the passage stepwise to the desired size. An example of
this punching technique is illustrated in Figure 21, which
differs from Figure 20 in the sense that the guide wire
guide 111 has now been replaced by a punching device
120. The punching device consists of a punch guide 121
that fits tightly in the guide 110 of the stabiliser 100.
[0091] The head section of the punching device 120
located at the bottom in Figure 21 comprises a die with
a guide passage 123 in the middle for the operating wire
or rod 124 of the punching member 125. The punching
device 120 has a stop 126 by means of which the punch
guide 121 is able to come into contact with the stabiliser
100 in order thus to position the location of the die 122
with respect to the suction mouth 102 of the stabiliser
100. In this case the die 122 is aligned with the suction
mouth 102. However, it is also conceivable to position
the die 122 somewhat higher than the suction mouth 102.
The point at issue is that the position of the die 122 with
respect to the suction mouth 102 is determined by the
stop 126. As can be seen in Figure 21, the punching
member 125 has been pushed by means of the wire 124
through the already widened passage 128, as is indicated
by broken lines, in order then to pull back this punching
member 125 by means of the wire 124 until the cutting
edge 127 of the punching member drops into the die 122
so as thus to widen the passage 128 to a diameter de-
termined by that of the cutting edge 127.
[0092] In order to be able to hold the vessel wall tissue
located around the punching member accurately posi-
tioned during punching there is, according to the inven-
tion, a possibility of providing the punching member with
a loop-shaped suction mouth 129, in a manner corre-
sponding to that in the case of the stabiliser, which suction
mouth 129 holds the vessel wall tissue sucked tightly
precisely around the cutting edge 127. In order to be able
to hold the - in this case elliptical - ring of the vessel wall
tissue that has been cut out firmly on the die 122, a loop-
shaped suction mouth can optionally also be provided at
the location of 130. If a loop-shaped suction mouth 129
is provided the punching device 120 can be regarded as
an assembly according to the invention, the wire 124 with
punching member 125 then being the instrument and the

component 121 the stabiliser. According to the invention
such a punching member can also be used to remove
valve tissue, parts thereof, or other tissue, optionally after
decalcification thereof, from a hollow organ. Instead of
mechanical cutting forces it is also possible to use other
forces, such as, for example, electrical, sound or laser
power sources during this operation. The punching mem-
ber can have diverse shapes, such as, inter alia, circular,
elliptical or oval, but also bean- or kidney-shaped, such
as can be suitable when, for example, punching out a
mitral valve.
[0093] Figures 22 and 23 show an assembly according
to the invention comprising a stabiliser 100 and an ap-
plicator 140 for securing a fixing device 141 for an end-
to-side anastomosis in the passage 114 in the blood ves-
sel 105. Although the mutual stops on the applicator 140
and stabiliser 100 are not shown in Figure 22 - after all
only the bottom part of the applicator 140 is shown dia-
grammatically - it will be clear that this can be implement-
ed in accordance with what is shown in Figure 1 or also
- within the scope of the invention - in some other way.
[0094] Figure 22 shows on the right of the axis 142 the
fixing device 141 in the completely fixed position, but with-
out the applicator 140 yet being completely removed. On
the left-hand side of the axis 142 the fixing device 141
and also the applicator 140 are shown in the initial posi-
tion - with correct positioning - just before the fixing ac-
tions by means of the applicator 140. Here the fixing de-
vice 141 is positioned somewhat inclined with respect to
the longitudinal axis of the applicator (gripper arms and
sleeve) and not perpendicularly thereto, as in the case
of a right-angled vessel join.
[0095] In Figure 22 and Figure 23, showing the detail
XXIII circled in Figure 22, 143 indicates the sleeve, which
is comparable to the sleeve 21 in Figures 1 to 6. The
mode of operation of the fixing member 141 is compara-
ble to that of the fixing device 315 from Figure 8 in the
sense that it has distal flange finger 144 (cf. distal flange
fingers 313 in Figure 8) and proximal flange fingers 145
(cf. the proximal flange fingers 314 in Figure 8). When
the sleeve 143 has been pulled back up, as is shown on
the right-hand side, the distal flange fingers 144 and prox-
imal flange fingers 145 have the room to flip outwards so
that they are able to clamp vessel wall tissue 105 between
them. The blood vessel 148 to be joined is joined to the
fixing device 141 beforehand, or optionally later, by se-
curing the bottom end thereof between a tubular part 150
and an inner flange or inner flange fingers 149 (also see,
for example, Figures 24 - 26 and the associated descrip-
tion). However, this can also be achieved in a different
way, for example by suturing to tubular part 150, in which
case inner flange 149 can then be dispensed with. So
that the fixing member 141 can be held firmly by the ap-
plicator, the tubular part 150 is provided with holes or cut-
outs in which pins pointing radially outwards (shown) or
radially inwards (not shown) at the bottom end of grippers
151 are able to engage; see the detail in Figure 23.
[0096] So that the position of the applicator in the radial
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direction with respect to the stabiliser 100 is reliably de-
termined unambiguously, it is advantageous to provide
the sleeve 143 with a thickening 147 that interacts with
the guide 110 of the stabiliser 100. The thickening 147
can be provided at the top with a further radial projection
146, that can make contact, as a stop, on the top of the
guide 110 of the stabiliser. In this way the lowered posi-
tion of the sleeve 143 can be unambiguously determined
with respect to the stabiliser 100.
[0097] As will be clear in the case of Figures 19 to 22,
the stabiliser 100 will be connected to a suction source
during the actions described, in order to suck the vessel
wall tissue 105 tightly from the outside with the suction
mouth 102.
[0098] Figures 24 to 26 show an accessory 159 for
fitting a fixing device 141 on a blood vessel 148, which,
for example, can be joined laterally to a blood vessel 105
in accordance with Figure 22. As will also be apparent
from the following description, the accessory 159 also
makes it possible to insert the blood vessel 148, with
fixing device 141 fixed thereto, into an applicator, or at
least into the sleeve 160 thereof (comparable with the
sleeve 143 in Figure 22 and sleeve 21 in Figures 1 to 6.
[0099] The accessory 159 consists of an insertion part
161 that is inserted in one end 169 of the blood vessel
148 and that is provided at the periphery with suction
mouths 162 in order to suck said blood vessel 148 tightly
after applying a vacuum. The insertion part 161 is also
provided with fingers 168 which extend to close to the
free end 169 of the blood vessel 148 in order to hold this
free end fixed in its position for subsequent positioning
in the fixing device 141. The insertion part 161 is mounted
on a hollow suction tube 163 via which the insertion part
161 can be manipulated and via which a vacuum can
also be applied to the suction mouths 162. The insertion
part 161 is inserted into the sleeve 160 from below and
then guided out of the sleeve 160 via a side opening 167
in said sleeve 160. Here the side opening 167 is shown
relatively close to the bottom end of the sleeve 160. In
practice, it will be possible for this opening 167 to be
further away from the bottom end of the sleeve 160 or to
be longer. The blood vessel 148 can be slid relatively
easily onto the insertion part 161 protruding from the
sleeve via the opening 167, in order then to be sucked
tightly by means of the vacuum mouths 162. As will be
clear, the blood vessel 148 sucked tightly by the insertion
part 161 can be drawn via the opening 167 into the sleeve
160 by pulling on suction tube 163, or, optionally, the
blood vessel can be inserted in the sleeve 160 via open-
ing 167. It will be clear that the blood vessel 148 sucked
tightly by the insertion part 161 can optionally also be fed
in via the proximal opening at the end of sleeve 160.
[0100] The accessory 159 furthermore optionally com-
prises an auxiliary sleeve 166 in which the fixing device
141 is held under tension with the distal flange fingers
144 and proximal flange fingers 145 straightened (see
also Figure 22 and the right-hand part of Figure 8). The
accessory furthermore comprises a fingered cap 164,

the fingers 171 of which hold the inner flange fingers 149
in the position in which they are bent inwards. The cap
164 is mounted on a tube 165 and the suction tube 163
runs through the tube 165. By turning the tube 165 the
inner flange fingers 149 will be released, after which they
are able, under the influence of resilience, to spring out-
wards in the radial direction between the fingers 171, via
the slots 170, into a position as is shown in Figures 25
and 26. It is also conceivable to push the cap 164 (ver-
tically) upwards so as to release the inner flange fingers
149. The fingers 171 can then optionally be dispensed
with. However, the insertion part 161 will have to allow
some room for this pushing upwards, either by maintain-
ing an adequate distance from the cap or by having an
internal receiving cavity for this purpose. It is optionally
also possible to construct 164 as a flat disc, fingers 149
taking up a position transverse to the longitudinal axis of
the tubular member. This flat disc 164 can then be turned
or moved in the vertical direction. In the case where 164
is moved towards insertion part 161 (upwards towards
it), the flat disc must, however, then be allowed room at
the bottom of insertion part 161. In the case where 164
is moved in the opposite direction to insertion part 161
(downwards), the flange fingers 149 must bend almost
fully towards flange fingers 144, so as then, following
release, to bend back fully again towards parts 150.
[0101] As has already been explained, the free end of
the blood vessel 148 gripped by the insertion part 161
can be guided into the sleeve 160 by means of the inser-
tion part 161 and the suction tube 163 in order then for
the free bottom end 169 to be positioned between the
tubular part 150 and the inner flange fingers 149. For this
purpose the suction tube 163 will be pulled through tube
165. In order accurately to define the end position into
which the bypass 148 is pulled into the sleeve 160, a
guide system with a stabiliser stop 174 and instrument
stop 175 is also provided. This guide system consists of
an arm 172 that is mounted on tube 165 and is provided
with a guide sleeve 174 acting as stabiliser stop. An arm
173 mounted suction tube 163 extends through guide
sleeve 174, which arm 173, in turn, is provided with the
instrument stop 175. When suction tube 163 is pulled a
long way down with guiding, in accordance with the ar-
row, the instrument stop 175 then comes to a stop on the
stabiliser stop 174. This guide system with stops 174,
175 is important in particular when the cap 164 has to
undergo a movement in the longitudinal direction of the
sleeve 160 in order to be able to release the inner flange
finger 149. If this is not necessary, it is optionally con-
ceivable that the convex top of the cap 164 and the con-
cave underside of the insertion part 161 are used as sta-
biliser stop and instrument stop, respectively. Subse-
quently, at least in the illustrative embodiment shown,
the cap 164 will be turned so that the inner flange fingers
149 spring outwards via the cut-outs 170 between the
fingers 171 and between the fingers 168 in order to clamp
the bottom end 169 of the blood vessel.
[0102] This clamped position is shown in Figure 25.
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(The guide and stop system shown in Figure 24 is not
shown again in Figure 25 or in Figure 26). Here the fixing
device 141 is still in the auxiliary sleeve 166 which has
been pushed onto the bottom end of the sleeve 160. By
now continuing to apply, or reapplying vacuum to the
suction mouth 162 and pushing the suction tube 163 up-
wards, optionally in combination with the tube 165, the
unit formed by blood vessel 148 and fixing device 141
can be pushed upwards out of the auxiliary sleeve 166
into the bottom end of the sleeve 160. However, it is better
to use the gripper arms 151 of the applicator for this pur-
pose. These gripper arms can grasp the vessel fixing
device 141 from above or optionally from below. Insertion
part 161 and cap 164 can then already have been re-
moved, but these can also be used to support the gripper
arms 151. The auxiliary sleeve 166 can then be removed,
after which previously described actions using an appli-
cator for fixing the blood vessel 148, to, for example, a
blood vessel 105 for an end-to-side anastomosis can be
carried out or, optionally, an end-to-end anastomosis can
also be produced. If the fixing device has already been
placed in sleeve 160 in advance, the auxiliary sleeve 166
can then be dispensed with. In the case of an end-to-end
anastomosis, where the anastomosis is produced at the
end face of the target vessel, the distal flange fingers 144
will not so much be under spring tension, but mainly the
proximal flange fingers 145 will be under spring tension
in order, after removal of the sleeve 160, to flip through
180° from the upward-pointing position shown in Figure
26 into a downward-pointing position. In the last-men-
tioned, downward-pointing position the proximal flange
fingers 145 will then be able, together with the distal
flange fingers 144, to grasp one end of a further blood
vessel in a manner corresponding to the manner in which
the end 169 of the blood vessel 148 has been grasped.
[0103] With reference to Figure 26 it will be clear that
after an anastomosis has been produced, that is to say
after joining the blood vessel 148 to another blood vessel,
it must still be possible to remove the sleeve 160 and
other parts of the applicator. This can be achieved by
making the sleeve 160 and, if necessary, also the other
parts of the applicator separable. Sleeve 160 and, if nec-
essary, also the other parts of the applicator can, for ex-
ample, be made in two parts, i.e. the half shown located
behind the plane of the drawing and the, essentially iden-
tical, half, that is not shown and is located as a mirror
image in front of the plane of the drawing. The plane of
the drawing is thus coincident with the separating sur-
face.
[0104] With regard to the actions described with refer-
ence to Figures 24 - 26 it is pointed out that these can
also be carried out in a different sequence. For instance,
it is possible, for example, first to slide the fixing member
141 from the auxiliary sleeve 166 into the sleeve 160 or
to place it in the sleeve 160 in advance in some other
way. Furthermore, it is also possible first to fix the blood
vessel to the fixing member 141, which may have already
been placed in auxiliary sleeve 166, and then to place

the end 169 of the blood vessel with the fixing member
141 fixed thereto in the sleeve 160, optionally making
use of the fact that said sleeve 160 is separable and/or
of side opening 167. It is also possible to leave the fixing
device in sleeve 166 and to make use of a connection
between sleeve 160 and sleeve 166 that is so firm that
by pulling sleeve 160 upwards sleeve 166 is also pulled
upwards. For this purpose it is possible, for example, to
provide facilities on both sleeves, or sleeve 160 can be
introduced into sleeve 166 such that it can be com-
pressed and joined thereto by expansion.
[0105] The technique as described in Figures 19 to 26
for use when fixing a vessel fixing device for an end-to-
side anastomosis can also be used in whole or in part
for an end-to-end or side-to-side anastomosis, fitting a
port fixing device, a working duct, a cannula or another
accessory in or on the wall of a blood vessel or hollow
organ.
[0106] Figures 27 and 28 show, highly diagrammati-
cally, a stabiliser 400 which can be used to produce a
so-called side-to-side anastomosis. In this context Figure
27 shows, highly diagrammatically, a perspective view
and Figure 28 a vertical longitudinal sectional view. The
vessels shown are here always shown completely par-
allel to one another, but can also be mutually turned
through 0 - 90 degrees with respect to one another, it
being possible for the stabiliser components associated
with the individual vessels to be able to turn with respect
to one another, in any event insofar as the vessels have
not yet been firmly joined to one another. The stabiliser
400, as shown here, is made up of three stabiliser bodies,
i.e. a bottom stabiliser body 401, a middle stabiliser body
402 and a top stabiliser body 403. The middle stabiliser
body 402 will preferably be of divided construction with,
for example a dividing surface 404 perpendicular to the
plane of the drawing according to Figure 28.
[0107] The bottom stabiliser body 401 is provided with
an arc-shaped curved cylinder segment-shaped recess
405 in which the bottom section of a blood vessel 410
can be accommodated. Correspondingly, the top stabi-
liser body 403 is provided with a curved, cylinder seg-
ment-shaped recess 406 for accommodating a section
of a second blood vessel 411. The middle stabiliser body
402 is provided with two curved, cylinder segment-
shaped cut-outs 407 and 408 which touch one another
approximately in the middle of the central stabiliser body
402 in such a way that when stabiliser bodies are placed
on top of one another two curved cylindrically shaped
channels are formed which touch one another at the point
of contact so as to be in communication with one another
at that location via a generously sized passage.
[0108] As shown in Figures 27 and 28, blood vessels
410 and 411 can be accommodated in the curved, cylin-
drical passage. These blood vessels 410 and 411 can
be secured in the assembly of the stabiliser bodies 401,
402 and 403 by means of vacuum mouths 412, 413 and
414 after applying a vacuum. The vacuum mouth 414
extends in elliptical or circular shape around the vertical
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passage 415 made in the central stabiliser body. The
vacuum mouth 414 can be a slit-shaped vacuum mouth,
but this can also be made up of a series of vacuum
mouths, which optionally can be distributed between
compartments, which optionally can be in communica-
tion with one another. The vacuum mouths 412 and 413
are constructed in a corresponding manner. These also
extend in circular or elliptical shape and can consist of a
single slit or a series of openings, it being possible for
the vacuum mouths to extend around the periphery and
in the longitudinal direction of the vessels, parallel to cut-
outs 405 - 408, so that vessels 410 and 411 are accom-
modated in a vacuum channel. If necessary, at the loca-
tion of the ends of cut-outs 405 - 408, use can be made
of a facility which temporarily compresses vessels 410
and/or 411 in order to obtain a good seal for the vacuum
channel. Such a facility can consist of a half-moon-
shaped partition which is made of a soft, resilient material,
such as, for example, rubber. For reasons of clarity the
respective vacuum ducts associated with the vacuum
mouths and the respective suction rods are not shown
in Figures 27 and 28. These suction rods can lead to a
common suction rod, but can also remain separate, one
or several stabiliser bodies each keeping its own suction
rod, optionally in this way forming a component of indi-
vidual stabilisers. According to a particular embodiment
of the invention it is possible for the stabiliser bodies to
form part of or to be mounted on an adjustment mecha-
nism which makes controlled opening or uncoupling and
closing or connecting of the stabiliser bodies possible.
The movement that the stabiliser bodies then make could
then rather be in accordance with a straight or curved
line, but can also be a radial movement, as described in
Figures 13 and 14. With reference to Figure 27, the sta-
biliser 400 also comprises a guide rod 416, for an instru-
ment stop 417, fixed to the assembly of the stabiliser
bodies 401, 402 and 403. The instrument stop 417 can
be locked in an adjustable, or to put it more precisely
settable, manner along the guide rod 416. A passage
418 for an instrument has been made in the top stabiliser
body 403. An instrument 419, indicated diagrammatically
by dash-and-dot lines in Figure 28, can be inserted via
this passage. This instrument will first make an opening
in the top blood vessel 411 at 420 and will then make the
openings 421 and 422 via which the blood vessels 411
and 410 make communication with one another. By
means of a widening, the instrument 419 can come to a
stop on the top surface of the top stabiliser body 403,
which top surface then also acts as stop. In this case the
guide rod 416 and instrument stop 417 are then super-
fluous. In order to make an opening in a vessel, instru-
ment 419 can be constructed and used correspondingly
to the accessories and techniques as shown and de-
scribed in Figures 19 - 21, the passage surrounded by
working duct 101 and the inside wall 109 thereof being
comparable with the passage 418 in the top stabiliser
body 403, and these accessories then preferably making
an angle of 90 degrees with respect to the blood vessels

411 and 410.
[0109] In order to join the blood vessels 410 and 411
to one another at the location of the passages 421 and
422 it is possible to position, for example, a fixing device
as shown in Figure 8 with the aid of an applicator, for
example an applicator adapted to this purpose as shown
in one of Figures 1 to 6.
[0110] Stabiliser 400 as shown in Figures 27 and 28
is, as stated, made up of three stabiliser bodies. The es-
sence is, however, that the vessels involved are tempo-
rarily held by one or more stabiliser bodies in a position
such that controlled fixing of a joining device is possible
remotely. After the join has been produced it is usually
desirable to remove the stabiliser bodies, so that in this
case the stabiliser bodies present at the location around
the join itself will always be separable. Holding the two
vessels in contact with one another can, however, also
be effected by positioning both vessels in one stabiliser
body, which, for example, can be flapped open and shut.
It is also possible first to place the one vessel in a stabi-
liser body and then to place the other vessel in another
stabiliser body and thereafter to connect both stabiliser
bodies to one another. If it is then desired to remove the
stabiliser bodies again, these must, for example, be con-
structed such that they are separable or can be flapped
open in the longitudinal direction. It is also possible to
leave stabiliser body 400 in the body, optionally after un-
coupling from the remainder of one or more stabilisers,
certainly if this stabiliser body is used in combination with
gluing techniques, such as described in Figures 34, 35
and 36 of this application. Incidentally, the technique as
described here in the form of a stabiliser body 400 for
the production of a side-to-side anastomosis, is also ap-
plicable, with a few modifications, to the production of an
end-to-side or end-to-end anastomosis.
[0111] Figure 29 shows, diagrammatically, a further
embodiment of an assembly 430 comprising a stabiliser
431 and an applicator 432 for producing an end-to-side
anastomosis. Here the receiving blood vessel is indicated
by 433 and the blood vessel that comes laterally into
contact with this and is to be fixed is indicated by 148.
The applicator 432 is essentially no different to the ap-
plicator described in Figures 24 - 26 (and comparable
with that described in Figures 18 - 23). For this reason
the same numbers as in Figures 24 - 26 have therefore
also been used again for corresponding reference nu-
merals. Reference can also therefore be made to these
figures for the manner in which the blood vessel 148 mak-
ing lateral contact and the fixing device 141 can be loaded
in the applicator 432. The stabiliser 431 consists of a
hollow tube 434 that is of widened construction at the
receiving vessel and, by means of a saddle-shaped suc-
tion mouth 435, sucks tightly to the receiving blood vessel
433 some distance away around the passage 436 made
therein. So that the blood vessel 148 that comes into
lateral contact can pass not only laterally through the
sleeve 160 but also can pass laterally through the suction
tube 434 of the stabiliser, the suction tube 437 is provided
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with a slot 437 that is open towards the receiving blood
vessel. As far as the remaining further production of the
end-to-side anastomosis is concerned, the sleeve 160
will be pulled upwards in the vertical direction in order to
release the distal flange fingers 144 and proximal flange
fingers 145, as has also been described with reference
to Figures 22 and 23.
[0112] Figure 30 shows, diagrammatically, in longitu-
dinal sectional view, an assembly 450 of a stabiliser 451
and an applicator 452, derived from that in Figure 29, for
the production of a side-to-side anastomosis. The stabi-
liser 451 consists of a suction tube having a suction
mouth 452 at the bottom end that extends around the
passages 453 and 454 to be joined to one another in the
blood vessels 455 and 456. The applicator 452, consist-
ing of a sleeve 457 with gripper arms 453 therein, has
been inserted in the suction tube 451. The gripper arms
453 carry at a bottom end a fixing member 460 with distal
flange fingers 461 and proximal flange fingers 462. Whilst
the gripper arms 453 are held in place and thus hold the
fixing device 460 in place, the sleeve 457 can be pulled
vertically upwards, after which the distal and proximal
flange fingers 461 and 462, respectively, are released
so as to flip from their vertical position shown in Figure
30 into an outward-pointing horizontal position under the
influence of spring tension. During this movement the
distal flange fingers 461 and proximal flange fingers 462
will clamp the vessel wall tissue around the passages
453 and 454 to each other. In the course of time this
vessel wall tissue can then grow together at this location.
Corresponding to what is shown in Figures 27 and 28,
an additional passage 463 has been made in the top
blood vessel 455 through which the assembly 450 has
been inserted into the top blood vessel 455. This passage
463 will also still have to be closed after producing the
join between the two passages 453 and 454. This can
optionally be carried out using a fixing device similar to
fixing device 460. However, the fixing device used for
this purpose will have been provided with gripping means
at the location of the gripping by the gripper arms 453 for
fitting a cap herein. These gripping means can be, for
example, internal screw thread, the cap then being pro-
vided with external screw thread. Use can also be made
of a port fixing device that can be closed by a cap, as
has already been shown in a few figures in WO 00/44311
and has been described on the basis of these. Instead
of feeding in an assembly 450 of a stabiliser 451 and an
applicator 452 through lateral opening 463 in blood ves-
sel 455, it is possible also to feed in the assembly 450,
or the applicator 452 on its own, through an end opening
in vessel 455, insofar as this is available, to produce a
side-to-side anastomosis. In this case the assembly 450
or the applicator 452 on its own will have to make a bend
or angle of approximately 90 degrees at the location of
the openings 453 and 454 or will have to have such a
shape (not shown). In this case the stabiliser can also be
constructed with a cylindrical shape (comparable to in-
sertion body 161), which is located in vessel 455 on either

side of opening 453 therein, or proximally or distally to
said opening (not shown).
[0113] Figure 31 shows an assembly according to the
invention for producing an end-to-end anastomosis be-
tween two blood vessels 473 and 474. The assembly
consists of a stabiliser 471 and an applicator 432 which
essentially is the same as the applicator 432 in Figure
29 and therefore has been provided with reference nu-
merals accordingly. The fixing device by means of which
the anastomosis is produced is also very similar to that
which is shown in Figure 29. However, the mode of action
of the distal and proximal gripper members is somewhat
different. In Figure 31 the fixing device is indicated by
480. The reference numeral 481 corresponds to refer-
ence numeral 149 in Figure 29 and reference numeral
482 corresponds to reference numeral 150 in Figure 29.
There are not yet any differences here. Reference nu-
meral 483 corresponds to reference numeral 144 in Fig-
ure 29 and reference numeral 484 corresponds to refer-
ence numeral 145 in Figure 29. In the case of reference
numerals 483 and 484, there are, however, differences
to be pointed out. As far as loading fixing device 480 and
blood vessel 474 in the applicator tube 160 is concerned,
reference can again be made to the description for Fig-
ures 24 - 27. The stabiliser 471 consists of a suction tube
that has a cylindrical suction mouth 472 at its bottom end
by means of which this suction tube engages on the lower
blood vessel 473 from the outside by sucking on tightly.
After the lower blood vessel 473 has been inserted in the
suction tube 471 and sucked tightly by means of the suc-
tion mouth 472, the applicator 432, which is already in
the suction tube 471, can be pushed downwards so as
to overlap the suction mouth 472 with the sleeve 160
inside the blood vessel 473. To make this possible the
cut-out 167 in the sleeve 160 is continued upwards to an
adequate extent, as is also the corresponding cut-out
476 in suction tube 471. After the position described in
Figure 31 has been reached, the sleeve 160 can be pulled
back up, after which the distal 483 and proximal 484 an-
choring members are able to flip outwards under the in-
fluence of resilience so as to pierce the upper zone of
the blood vessel 473 or at least to press into this. The
anchoring members 483 and 484 can optionally pierce
the blood vessel, certainly if it is taken into account that
the suction mouth 472, which can allow adequate room
for this purpose at the ends of the anchoring members
483 and 484, is located on the outside of the blood vessel
473.
[0114] If the anastomosis produced is not an end-to-
end anastomosis where the fixing device is positioned
entirely intraluminally, as is shown here in Figure 31, but
an end-to-end anastomosis where the fixing device is
positioned precisely on the end face of blood vessel 473,
the suction mouths 472 will have to make room for fingers
484 of the fixing device. This can be achieved by posi-
tioning the suction mouths somewhat beyond the end
face, somewhat more distally, or by making room for fin-
gers 484 in these suction mouths (not shown here).

43 44 



EP 2 891 472 A1

24

5

10

15

20

25

30

35

40

45

50

55

[0115] As an alternative or as a supplement to the use
of stabiliser 471 on the outside surface of target vessel
473, use can also be made of a stabiliser that is fed in
through the proximal terminal or lateral opening in blood
vessel 474 and through the fixing device 480 and on the
distal side thereof is positioned on the inside of blood
vessel 473 (not shown here). Such a stabiliser mouth
can then, for example, have a cylindrical shape compa-
rable with insertion body 161, which then has to be re-
moved by pulling back through the fixing device 480 after
the vessel join has been produced.
[0116] With regard to Figures 29, 30 and 31 it is pointed
out that the interacting stops on the stabiliser and appli-
cator have not been shown here. However, these will be
present in order to be able to guarantee the position with
respect to one another. It is rather for retaining the clarity
of the drawings that the instrument stop and stabiliser
stop have been omitted.
[0117] As already indicated at the start of the descrip-
tion of Figure 1, the stabiliser 1 shown in that figure is
made up of a working duct 3 that is in the form of a tube.
This working duct 3 is then provided with one or more
suction mouths at its distal end. A further advantage of
such a tubular working duct essentially closed in the pe-
ripheral direction is that the working duct, insofar as this
is in communication with the bloodstream at its distal end,
provides an access route by means of which unneces-
sary blood loss outside the bloodstream can be counter-
acted. This can be achieved in particular if, with reference
to Figure 32, the working duct 533 is provided in one or
more locations with one or more valves 500. The con-
nection ports 501, which can consist of so-called Luer-
lock joints, are ports which serve to vent the lumen of the
working duct and/or to fill the working duct with fluid, such
as infusion solutions, blood, optionally supplemented by
medicaments, such as, for example, heparin. Ports 502,
which can also consist of so-called Luer-lock joints can
serve to perfuse the hollow wall of the vacuum duct itself
with fluid at the end of the operation, by which means
release of the vacuum duct can be promoted. The work-
ing duct 533 can be closed off at the proximal end by a
cap 505. As far as the valves 500 are concerned, one or
more flapping or sphincteral parts 500, for example made
of rubber, silicone or silicone rubber or other plastics, can
be provided inside the duct. An applicator or optionally
another instrument can then easily be fed in through the
working duct or stabiliser 533 via these sphincteral valves
500, optionally via a so-called guide wire. As is shown in
Figure 32, the working duct 533 is connected by means
of a suction tube 504 to a vacuum source so as to be
able to suck tightly to the wall of a blood vessel or hollow
organ 503. The suction tube 504 is also provided with an
instrument stop 506 that can be moved along it and can
be adjustably locked by means of a rotary knob 507. By
locking the instrument stop 506 in the correct position
with respect to the suction tube 504 it is possible to ensure
that the applicator or other instrument, not shown in Fig-
ure 32, cannot be inserted too deeply into the working

duct 533.
[0118] It will be clear that a working duct as shown in
Figure 32 can also be used in other locations. It is also
conceivable to use such a working duct when fitting a
valve in the heart. In such a case this working duct 533
will usually be fed to the heart via a relatively large blood
vessel or via the wall of a heart chamber. If such an op-
eration has to be carried out while the heart is beating,
it can be advantageous to make the working duct 533 of
perforated construction, at least as far as that section
that is located in the bloodstream is concerned. The aim
of this is to ensure that the blood is as far as possible still
able to follow its normal route. With such a construction
of the working duct 3 the valves 500 and ports 501 and
502 shown in Figure 32 will be dispensed with, or at least
will be able to be dispensed with, insofar as the working
duct is at least in the bloodstream. The actual opening
in the large blood vessel or in the wall of the heart cham-
ber can be made by a port fixing device that can be closed
off by a cap, as has already been shown in a few figures
in WO 00/44311 and has been described with reference
to these. Such a port fixing device can have been posi-
tioned or can be positioned beforehand or at the end of
the operation, usually within an external working duct that
by means of its vacuum mouth is in contact with the out-
side of the wall of the large blood vessel or the wall of
the heart chamber concerned, around said opening.
[0119] The working duct shown in Figure 32 can also
be used for feeding in another working duct or a cannula
through it. Said latter working duct or cannula can then
itself be connected to a further fixing device. The other
working duct to be fed in through the working duct 533
in Figure 32 can optionally also once again be an (internal
or inner) working duct 533 of a stabiliser for an assembly
according to the invention. The external or outer working
duct 533 is then mainly used as access route. In the case
of a side join to another vessel or hollow organ 503, as
shown in Figure 32, it will then be possible to fix a port
fixing device as shown in, for example, Figure 8 in the
passage formed in the blood vessel wall. At the end of
the intervention, it will then be possible to fix a sealing
cap in the fixing device, the various features being as
already shown in a few figures in WO 00/44311 and de-
scribed with reference to these. Furthermore, it will be
clear that the so-called working duct can not only be made
straight, as shown, but equally can also be made curved.
With a view to adaptability to the circumstances, it is even
preferable in this context if the working duct is made
bendable, or at least flexible.
[0120] Figure 33 shows, highly diagrammatically, part
of the trunk of a human body with the thorax and the heart
once again drawn diagrammatically therein. By way of
example, three examples of working duct connections
are also drawn diagrammatically. Working duct 515 is a
working duct, for example corresponding to that shown
in Figure 32, that passes through the so-called second
intercostal space, (between the 2nd and 3rd ribs) on the
right-hand side of the body. Here the vacuum mouth is
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on the aorta for, for example, an aortic valve operation,
an aorta coronary bypass operation or the introduction
of an arterial cannula for a heart/lung machine. The vac-
uum working duct 516, which once again can, for exam-
ple, be constructed in accordance with that shown in Fig-
ure 32, runs through the fourth intercostal space (be-
tween the 4th and the 5th ribs) on the right-hand side of
the body. Here the vacuum mouth is on the left atrium
for, for example, a mitral valve operation. However, the
vacuum mouth can also be on the right atrium here for,
for example, a tricuspid valve operation or the introduc-
tion of a venus cannula for a heart/lung machine. The
vacuum working duct 517, which once again can, for ex-
ample, be constructed in accordance with that shown in
Figure 32, runs through the 4th intercostal space (be-
tween the 4th and 5th ribs) on the left-hand side of the
body. Here the vacuum mouth relates to the left coronary
artery for, for example, an aorta coronary bypass oper-
ation.
[0121] As will have been made clear, the present in-
vention makes it possible not only to position the fixing
device in a controlled manner at the desired distance at
the location of or around the passage in the body tissue,
but also to effect the desired turn and angular position.
In this context the invention makes it possible to adapt
the cross-section and/or shape of the passage in the body
tissue to the cross-section and shape of the fixing device.
The invention also makes it possible to work through
small access routes, possibly without a direct view of the
passage in the surrounding body tissue. Furthermore,
the invention makes it possible to work, if desired, through
closed working ducts so that there is no unnecessary
loss of blood. The invention can also be used in opera-
tions on a beating heart without a heart/lung machine.
Finally, the limited and simple mechanical actions and
the controlled manner of these make the invention emi-
nently suitable for (semi)automatic robotisation of the
surgical intervention for which the invention is intended.
[0122] According to a further embodiment of the inven-
tion it is possible to construct the part of the stabiliser
with the suction mouth or mouths such that it can be
uncoupled from the rest of the stabiliser. This can, for
example, be very useful if the suction mouth section of
the stabiliser can no longer be easily removed from the
body following the operation, or possibly if it is intended
to leave it in the body so that the suction mouths continue
to perform a specific function, such as providing the join
made with extra rigidity, or permanently serving as a join-
ing aid. In such a case this detachable suction mouth
section of the stabiliser can also be additionally fixed to
a body part, for example vessel wall tissue, by other
means. This can, for example, be effected by suturing or
a mechanical join, including those as described in WO
00/24339 and WO 00/44311, both in the name of the
same Applicant as the present application. However, a
method that is very particularly advantageous according
to the invention is to do this by means of an adhesive
and specifically, in particular, a so-called tissue adhesive,

such as, for example, fibrin adhesive, an acrylate adhe-
sive, such as, for example, octyl cyanoacrylate, or a gl-
utaraldehyde-resorcinol-formaldehyde adhesive, or a
so-called BioGlue, or other tissue adhesive. The advan-
tage of gluing joins according to the invention is that this
can also be carried out in situations where the tissues
have been pathologically changed, such as thickened,
hardened and/or calcified, in which situations the use of
mechanical joining means can be more difficult or impos-
sible. Furthermore, the gluing technique according to the
invention makes it possible not to introduce any foreign
material into the bloodstream. In particular, inert materi-
als tolerated by the body, such as are known from the
state of the art, will then be used for the parts of the
stabiliser remaining in the body. In this context consid-
eration can be given to, for example, titanium or high
grade stainless steel or nitinol. However, consideration
can also be given in this context to diverse plastics, such
as Teflon, silicones or (pyrolytic) carbon.
[0123] However, in this context it is also possible ac-
cording to the invention to go a step further and, as it
were, to integrate the stabiliser and applicator with fixing
device. Specifically, it is also possible to use the vacuum
mouth section of the stabiliser left in the body as fixing
means and completely or partially to dispense with the
applicators and fixing devices to be positioned individu-
ally, which have been described in detail above. Three
examples of this will be described with reference to the
following Figures 34, 35 and 36.
[0124] Figure 34 shows diagrammatically and in lon-
gitudinal section one example of adhesive joining means
according to the invention for producing an end-to-side
anastomosis. in Figure 34 an end-to-side join is shown
where donor vessel and target vessel make an angle of
90 degrees with respect to one another, but instead of
being at right angles, this joining angle can also be in-
clined, such as, for example, at 45 degrees. Here the
adhesive joining means consist of two bodies, i.e. a cy-
lindrical body 601 for fixing to the bypass blood vessel
602 and a cylindrical body 603 for fixing to the receiving
blood vessel 604. The first cylindrical body 601 is provid-
ed with a central opening 607 for accommodating the
blood vessel 602. Blood vessel 602 can be introduced
into cylindrical body 601 using an aid corresponding to
insertion body 161 (see Figures 24 - 25), it then being
possible for the suction mouth to have a purely cylindrical
shape or an ellipsoidal variant thereof, it being possible
for fingers 168 to be dispensed with. The smaller the
internal diameter of the blood vessel 602, and the diam-
eter of the insertion body 161 must then also be smaller,
the longer the relative length of insertion body 161 can
then be made. The first cylindrical body 601 is also pro-
vided with a connection 605 for connection to a suction
line. This connection 605 is in communication with a suc-
tion mouth 606 or several suction mouths 606 which are
arranged distributed around the periphery of the internal
passage of the cylindrical part 601 so as to suck tightly
a blood vessel 602 that has been inserted in the accom-
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modating opening 607. Such a suction mouth 606 can
consist of one or more compartments, which, for exam-
ple, can run around the vessel, transversely, in the lon-
gitudinal direction, inclined, in a spiral or in another
shape. At the bottom end the cylindrical body 601, or at
least the accommodating opening 607, is provided with
a tissue adhesive. The adhesive is on the inside of body
601, in any event close to the front end (distal end) of the
bypass 602. This tissue adhesive can have been applied
in advance but can also have been fed to the body 601
by means of an adhesive feed line 608 (which is thus
optional). The adhesive feed line 608 can open into the
passage 607 by means of one or more adhesive mouths
616 similar to the suction mouth 606. The adhesive feed
line can also consist of the original vacuum line 605. Both
the vacuum feed line(s) and the adhesive feed line(s)
can be detachable from bodies 601 and 603. In a corre-
sponding manner, the cylindrical body 603 has a accom-
modating opening 609 in which the body 601 can be in-
serted and joined. At the end facing the blood vessel 604,
body 603 is provided with a semi-cylindrical, saddle-
shaped flange 617. The flange 617 can equally well ex-
tend completely cylindrically around the entire periphery
of blood vessel 604 if the blood vessel can be exposed
all round. If blood vessel 604 is attached at both ends, a
completely cylindrical flange 617 will in this case have to
consist of at least two parts split in the lengthwise direc-
tion of blood vessel 604. A suction line 610, which is in
communication with the suction mouth 612, is connected
to the body 603. The suction mouth 612 runs around the
hole 615 made in the receiving blood vessel 604. The
outside of the blood vessel 604 is coated with a tissue
adhesive 613 between the peripheral edge of the hole
615 and the suction mouth 612. This tissue adhesive can
be supplied via an adhesive feed 611. If present, the ad-
hesive feed 611 will, like the adhesive feed 608, be able
to dispense adhesive at the desired location by means
of a line system and adhesive feed mouths. After body
603 has been joined to blood vessel 604 in this way,
lateral hole 615 can be made in vessel 604, it being pos-
sible to make use of the technique as described for Fig-
ures 19 - 21. Such a lateral hole 615 can also be made
before positioning body 603, but it is then desirable to
leave all or a number of the requisite accessories in place
to prevent any adhesive passing into the lumen of blood
vessel 604 via hole 615. After the body 601 has been
joined to the blood vessel 602 and the body 603 has been
joined to the blood vessel 604 in this way and opening
615 has been made therein, the body 601 can be inserted
in the accommodating opening 609 of the body 603 and
fixed thereto. Joining of bodies 601 and 603 to one an-
other can take place in situ or remotely by making use
of mutual stops, as have been described elsewhere in
this publication, the other parts of one or more stabilisers,
insofar as the bodies 606 and 603 are joined thereto, or
on applicators suitable for temporarily holding bodies 601
and 603 tightly, or on both stabilisers and applicators.
Many diverse coupling means are possible for fixing the

body 601 to the body 603. It is also very readily conceiv-
able, and is possibly even highly preferable, to produce
this coupling as well by means of an adhesive join. After
the adhesive 616 and 613 have completely set, the vac-
uum can be removed from the lines 603 and 605. Ac-
cording to the invention it is the case here that both body
601 and the front end of the wall of blood vessel 602 itself
are in contact with the outside wall of blood vessel 604
and that only the inside wall (endothelium) of blood vessel
602 is against opening 615, as a result of which there is
a maximum chance that a good intima-to-intima join is
produced. If the blood vessel 602 has been inserted suf-
ficiently far into the bottom of body 601, the blood vessel
602 will be able to start to grow together with the blood
vessel 604. It should be clear that after the blood vessels
602 and 604 have grown together sufficiently a join has
been obtained where no foreign material whatsoever that
does not belong to the body extends into the blood-
stream.
[0125] Figure 35 shows a variant of Figure 4 for pro-
ducing an end-to-end anastomosis. Here there are es-
sentially two cylindrical bodies similar to the cylindrical
body 601 in Figure 34. Therefore these bodies have been
provided with corresponding reference numerals and the
description of the components concerned is not repeat-
ed. The blood vessels to be joined end-to-end are indi-
cated by 621 and 622. Here again it is advantageous to
insert the blood vessels 621 and 622 sufficiently far
through the respective cylindrical body 601 such that
when the front ends of the cylindrical bodies 601 are
moved towards one another and are positioned in contact
with one another the front end edges of the blood vessels
621 and 622 come into contact with one another so as
to be able to grow together in the course of time. Here
again the blood vessels 621 and 622 can in the first in-
stance be positioned in the cylindrical bodies 601 with
the aid of an adapted insertion body 161 corresponding
to the description for Figure 34. Coupling means, such
as the neck 666, will have been provided in order to hold
the cylindrical bodies 601 fixed to one another. These
coupling means can be of very diverse type and an av-
erage person skilled in the art will easily be able to work
out details. The cylindrical bodies 601 can optionally also
be glued together at their front ends. The bodies 601 will
be pushed towards one another and fixed so that the
tissue edges 671, which preferably have been folded
over, are in contact with one another.
[0126] Both in the case of the end-to-side join (Fig. 34)
and in the case of the end-to-end (Fig. 35) join it is pos-
sible to evert the terminal blood vessel over a terminal
edge of the cylindrical body in order thus to bring even
more intima tissue to the location of the front end of the
cylindrical body. The folded-over part of the vessel wall
can then likewise be sucked tightly and/or glued to the
outside of the cylindrical body, which at that location can
have suction and/or adhesive mouths both on the inside
and the outside.
[0127] Figure 36 shows an example of adhesive joining
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means 650 for producing a side-to-side anastomosis.
Here the accessories can consist of two cylindrical discs
656A and 656B which are essentially identical to one
another and have circular cross-sections, but any other
shapes that can be joined to one another are possible.
On the side of the surfaces facing away from one another,
these discs are provided with a recess 658, in which a
blood vessel 651 or a blood vessel 652 can be laid, the
various features being in accordance with what has been
described with reference to Figures 27 and 28 as far as
the intermediate part 402 there is concerned. The most
important difference between the intermediate part 402
and the joining means 650 is that the intermediate part
402 is in one piece, whilst the joining means 650 are in
two pieces and that the joining means 650, as stated,
preferably have a circular cross-sectional shape. The cir-
cular cross-sectional shape makes it possible to be able
to turn the parts 650 with respect to one another about
the axis of rotation 653, at least in any event prior to the
definitive join. In this way the position in which the blood
vessels 651 and 652 cross one another can be set. The
parts 650 are each provided with a connection for a suc-
tion line 657 (only 1 shown) which is in communication
with suction mouths 667, 668. These suction mouths 667,
668 correspond to the suction mouths 414 in Figure 28.
These suction mouths can optionally also extend around
the periphery and in the longitudinal direction of the ves-
sels, parallel to the recesses, so that vessels 651 and
652 are accommodated in a vacuum duct. In this way
the blood vessels 651 and 652 can be sucked tightly to
parts the 656A and 656B. Between the suction mouths
667, 668 and the central passage 655 the parts 650 are
provided with a tissue adhesive which can be fed to that
location, optionally via an adhesive feed duct 654 and
adhesive mouths 669, 670. With regard to making the
openings in the blood vessels 651 and 652, reference is
made to the corresponding description for Figures 27 and
28 and Figure 34.
[0128] With reference to Figures 34, 35 and 36 it is
pointed out that the adhesive mouths are always shown
closer to the existing passage, or passage that has been
made or still has to be made, in the vessel wall than the
vacuum mouths. This mutual position of adhesive
mouths and suction mouths can, however, also be re-
versed. The adhesive and suction mouths can also be
provided alternately around such a passage, or mixed
between one another or alongside one another around
such a passage.
[0129] With reference to Figures 34, 35 and 36 it is
also pointed out that, on the one hand, for reasons of
clarity and, on the other hand, because the adhesive join-
ing means can also be used without this, the possibility
of an assembly of one or more adhesive joining means
with a guide rod fixed to one or more joining bodies, cor-
responding to guide rod 416 for an instrument stop 417
in Figure 27, has not been shown in any of these draw-
ings. With reference to Figures 34, 35 and 36 it is further-
more pointed out that the adhesive joining accessories

have always been described as consisting of two parts.
However, it is also readily conceivable to integrate the
two parts into one part in each case. What then still re-
mains is to place the respective blood vessels, if desired
making use of an insertion part 161 adapted for this pur-
pose, into the passages or recesses intended for this, to
apply the vacuum and optionally to feed the tissue ad-
hesive if this has not already been applied to the respec-
tive surfaces in advance. The adhesive joining accesso-
ries can also be such that the procedure is not first to
position the one vessel in a separate accessory and then
to position the other vessel in another separate acces-
sory, but to position both vessels in one half of an acces-
sory suitable for this purpose and then to join this half to
the other half of the accessory. With this arrangement
these accessories can be joined to one another by a mov-
able joint, for example by using flexible plastics, the ad-
hesive joining accessory only having to be flapped open,
and after positioning the two vessels, can be flapped shut
again. A mechanism of this type that flaps open and shut
can also be used when positioning the two individual ves-
sels in separate adhesive joining accessories, after which
the two adhesive joining accessories can be joined to
one another. In this sense the stabiliser bodies, of stabi-
liser 400, as described for Figures 27 and 28, if appro-
priate adapted by making use of several compartments
or of separate adhesive feed ducts, can also be used in
combination with gluing techniques.
[0130] To prevent kinking of the vessels due to the
weight of the adhesive joining accessories or the edges
thereof, it is preferable, especially in the case of side-to-
side vessel joins, to fit the adhesive joining accessories,
which in this case are usually separable, completely
around the periphery of the vessel and/or to make these
accessories tapered at the edges or otherwise to make
the accessories bear on the tissue that may surround
them.
[0131] A number of problems arise when gluing vessel
joins together. Firstly, the vessels must be held in a stable
position the correct distance apart and at the correct an-
gle with respect to one another, not only while applying
the adhesive but also thereafter. Secondly, complete
squashing or constriction of the lumen of one or both
vessels during administration of the adhesive must be
prevented. Thirdly, no adhesive may enter the lumen it-
self and the passage between the two vessels must not
be obstructed. In the case of adhesive techniques it is
furthermore known that the adhesive cannot work well if
the surfaces to be glued are not properly dry. In the case
of blood vessels this means that there must be no blood
on the surfaces to be glued. A gluing technique for a side-
to-side anastomosis is described in WO 99/16359 and
US 6 245 083. In this technique the vessels are held
together by temporarily introducing a balloon (of dual
construction) into the lumen of both vessels through the
respective openings. The adhesive is applied generously
around the two vessels. However, feeding balloons into
blood vessels is not always desirable or possible and can
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cause damage. The present invention makes it possible
to stabilise both vessels by means of vacuum mouths.
The vacuum mouths can be arranged around all or part
of the periphery of the vessels, it being possible for the
vacuum mouths to be constructed in several parts, which
can be brought towards one another by an adjustment
mechanism and, if desired, can be joined to one another.
The adhesive can be introduced into the vacuum mouth
through the vacuum duct or through a separate access
route. The vacuum mouth can consist of one or more
compartments, as a result of which it becomes possible,
for example, first to use all compartments to suck the
vacuum mouths tightly to the tissue in the first instance.
The vacuum in the one half of the compartments is then,
for example, removed and this half filled with adhesive.
After this adhesive has set, the vacuum over the other
half of the compartments is then also removed and, if
desired or necessary, this half is also filled with adhesive,
after which all adhesive joining accessories are com-
pletely fixed to the tissue. The adhesive feed connections
and suction connections shown in Figures 34, 35 and 36
can then be in communication with the first and second
series of compartments, respectively, and serve as suc-
tion line and/or adhesive feed line. Not only the vacuum
mouths, but also the adhesive mouths can consist of var-
ious compartments, which may or may not be in commu-
nication with one another. If desired, separate adhesive
feed lines can be used here if the adhesive consists of
several components. Because the vessel wall tissue is
always held tightly against the suction mouth part when
applying the adhesive, adhesive is prevented from being
able to completely squash the vessel. In this case the
adhesive also does not come into contact with blood be-
cause in the case of an end-to-side or side-to-side anas-
tomosis the suction mouth parts can first be glued to the
separate unopened vessels before the requisite lateral
opening is made in the vessel or vessels. The adhesive
can then be placed around the existing opening, or open-
ing that is to be made or has been made, in the tissue,
such as a blood vessel, optionally the entire compartment
or part of the compartment being used for vacuum and/or
adhesive, but can also be applied to other parts of the
adhesive joining accessories, such as the mutual contact
surfaces and/or bearing zones on the surrounding tissue.
[0132] Although it is possible according to the invention
first to glue the vessels to be joined to one another with
the aid of vacuum mouth/gluing accessories suitable for
this purpose and then to make the mutual openings, it is
also possible first to glue the individual vessels to such
accessories and then, after making the requisite lateral
opening(s) in the vessel walls, to join these accessories
to one another, it then being easy to handle these acces-
sories. The invention thus makes it possible first to posi-
tion remotely, in a controlled manner, the adhesive join-
ing accessories around existing openings, or openings
that have been made or are to be made, in the walls of
the vessels to be joined and to move parts of these ad-
hesive joining accessories and/or the adhesive joining

accessories with the vessels therein towards one anoth-
er, if desired using an adjustment mechanism. Secondly,
the invention ensures that the adhesive joining accesso-
ries and/or vessels are held in a stable position the correct
distance apart and at the correct angle with respect to
one another, not only when applying the adhesive but
also thereafter. Thirdly, that the lumen of one or both
vessels is not completely squashed or constricted during
the administration of the adhesive. Fourthly, that no ad-
hesive enters the lumen itself or the passage between
the two vessels are obstructed. Fifthly, with the adhesive
technique according to the invention the surfaces to be
glued are always properly dry because the passage(s)
in the wall of the blood vessel or blood vessels have to
be made only after gluing. Sixthly, the invention makes
it possible for a lateral opening to be made remotely, in
a controlled manner, in the wall of a vessel or vessels
which are surrounded by adhesive joining accessories.
Seventhly, the invention provides for remote loading, in
a controlled manner, of vessels into adhesive joining ac-
cessories.
[0133] The deformation or complete squashing of the
vessel wall as a result of a possible surplus of adhesive
or too high an administration pressure can furthermore
be prevented by making use of administration means,
such as (micro)pumps with a metered volume and/or me-
tered pressure, as known from the state of the art, for the
administration of the adhesive.
[0134] Of course, the adhesive technique and facilities
for this purpose described here can also be used in com-
bination with other fixing devices where components to
be glued can have a completely or virtually completely
circular shape, including those as described in WO
00/24339 and WO 00/44311, both in the name of the
same Applicant as the present application, and in partic-
ular can also be used for fixing vessel fixing devices
and/or rings in the case of a valve prosthesis ring, such
as is used in the case of valve replacements and/or re-
pairs of heart valves. Such components, including those
as described in Figures 8, 16, 17 and 17b of this appli-
cation, must then, however, be of double-walled (hollow)
construction and be provided on at least one side with
one or more suction mouths, while such a compo-
nent/such components must be provided with an access
route for either a vacuum duct or hose or an adhesive
administration duct or hose, or both. In the context of the
invention such components can then be joined to the rest
of the stabiliser such that they can be (un)coupled, but
can also be used completely independently of the stabi-
liser.
[0135] It is also possible to use the adhesive joining
accessories without using vacuum. The description for
Figures 34 - 36 must then be so read that all vacuum
mouths and vacuum lines can also serve for applying
adhesive or can be dispensed with. In this case also it is
possible, without making use of a vacuum stabiliser, to
move such adhesive joining accessories or components
thereof apart and/or towards one another by means of
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an adjustment mechanism, which can be operated re-
motely and by means of mutual stops. If no vacuum is
used the risk of deformation of the surface to be glued
will increase. In this case it will usually be possible to
combine the adhesive joining accessories with the use
of methods for exerting counter-pressure on the tissue
to be glued. Here, for example in the case of a vessel
wall to be glued, use can be made of a probe, stent and/or
balloon, for example positioned in the lumen of the ves-
sel, which usually can be removed again after gluing,
mostly through a change in shape.
[0136] Furthermore, it will also be clear that all actions
described with regard to the stabilisers and applicators
can not only be performed manually by the surgeon but
also, exclusively or to support manual actions, with the
aid of electric, hydraulic or pneumatic forms of drive,
which may or may not be robotised.
[0137] Many variants of the present invention which
fall within the scope of the clauses are conceivable. For
instance:

• the sleeve of the applicator, the working duct of the
stabiliser and possibly also other components can
be made transparent to afford a visual view of the
location of the (surgical) intervention;

• the stabiliser and in particular the suction mouths
thereof can also be so equipped that they engage
around a (tubular) wall of (vessel) tissue from the
outside instead of from the inside; for example in the
case of an aortic valve operation it is also possible
by means of the stabiliser to suck the aorta tightly
from the outside around the location of the valve;

• the components of the assembly according to the
invention that come into contact with blood can be
coated with anticoagulants and/or anti-infection
agents and/or other medicaments and/or can be
made of materials having such an action, such as,
for example, (pyrolytic) carbon;

• the components of the assembly that come into con-
tact with blood can be covered by materials, such as
textile, such as, for example, Dacron or Teflon, or
tissues from the body itself, which are well tolerated
by the body, and, insofar as the components remain
behind in the body, promote ingrowth of tissue and
reduce the risk of blood clots;

• insofar as they remain behind in the body, the com-
ponents and/or accessories described can, if de-
sired, be produced completely or partially from ma-
terial that is resorbable and/or soluble.

• the various stabilisers and instruments that have
been described or fall within the scope of the clauses
and/or description can also be used independently
of one another and in combinations other than the
combinations mentioned, including combinations
with other components known from the state of the
art, including those that have been described in WO
00/24339 and WO 00/44311, both in the name of the
same Applicant as the present application.

• the present invention can be employed in interven-
tions both on a beating heart and on a heart that has
been temporarily stopped;

• the present invention can be employed both in the
case of heart operations with a closed thorax and in
the case of heart operations with an opened and/or
minimally opened thorax;

• the stabilisers and instruments can be given diverse
dimensions, partly depending on the application. As
far as the length of the stabiliser is concerned,
lengths of 5 to 40 cm can be considered. As far as
the diameter of the instruments is concerned, a di-
ameter of 1 to 3 cm can be considered in the case
of heart valve operations and diameters of 4 cm to
less than 2 mm can be considered in the case of
vessel joins.

[0138] Several embodiments of inventions described
in this application are expressed in the next following
clauses:

1] Assembly comprising a stabiliser and an instru-
ment to be positioned in or around a passage sur-
rounded by body tissue, in particular vascular tissue,
wherein the stabiliser is provided with one or more
suction mouths running in the shape of a loop, which
suction mouths can be operationally connected to
suction means in order to suck tightly to tissue close
to and around said passage, which may still have to
be made; wherein the instrument has a head section
for performing operations on vascular tissue and
wherein the stabiliser and the instrument are provid-
ed with, respectively, an instrument stop provided
on the stabiliser and a stabiliser stop provided on the
instrument, which, in the stop position when they are
in contact with one another, unambiguously define
the position of the head section with respect to the
position of the loop shape.
2] Assembly according to Clause 1, wherein the in-
strument is an applicator for positioning and fixing a
fixing device in or around the passage, the head sec-
tion being equipped for carrying and releasing the
fixing device.
3] Assembly according to Clause 1 or 2, wherein the
stabiliser is provided with a guide on which the in-
strument stop is provided such that it can slide along
the guide and with respect to which the instrument
stop can be locked, wherein the guide has a direction
of extension essentially transverse to the loop shape,
and wherein the one or more suction mouths running
in the shape of a loop and the guide are firmly linked
to one another in such a way that the mutual positions
of the loop shape and guide are fixed with respect
to one another.
4] Assembly according to Clause 3, wherein the
guide is provided with a scale with a zero point and
wherein the distance from the zero point to the loop
shape is chosen such that when, the instrument stop
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is aligned with the zero point and the instrument stop
and stabiliser stop are in the stop position, the head
section, or at least a fixing device provided thereon,
is located at the distal bottom end of the stabiliser.
5] Assembly according to one of the preceding claus-
es, wherein the stabiliser comprises a working duct
with the one or more suction mouths running in the
shape of a loop at the distal end.
6] Assembly according to Clause 5 in combination
with Clause 3 or 4, wherein the guide is provided at
the proximal end of the working duct.
7] Assembly according to Clause 5 or Clause 6,
wherein at least one axial suction duct that joins the
suction means to said one or more suction mouths
has been made in the wall of the working duct.
8] Assembly according to one of the preceding claus-
es, wherein the one or more suction mouths running
in the shape of a loop comprise one or more axial
suction mouths opening in the axial direction viewed
with respect to the loop shape.
9] Assembly according to one of the preceding claus-
es, wherein the one or more suction mouths running
in the shape of a loop comprise one or more radial
suction mouths opening in the radially outward di-
rection, viewed with respect to the loop shape.
10] Assembly according to one of the preceding
clauses, wherein the one or more suction mouths
running in the shape of a loop comprise one or more
inclined suction mouths opening outwards obliquely
with respect to the axial direction, viewed with re-
spect to the loop shape.
11] Assembly according to one of the preceding
clauses, wherein the one or more suction mouths
running in the shape of a loop comprise one or more
radial suction mouths opening in the radially inward
direction, viewed with respect to the loop shape.
12] Assembly according to one of the preceding
clauses, wherein the part of the stabiliser that com-
prises the one or more suction mouths running in the
shape of a loop has a shape adapted to the shape
of the tissue where the suction mouth has to be po-
sitioned.
13] Assembly according to one of the preceding
clauses, wherein all or some of the one or more suc-
tion mouths running in the shape of a loop are pro-
vided with segments that can be coupled to one an-
other.
14] Assembly according to one of the preceding
clauses, wherein the part of the stabiliser that com-
prises the one or more suction mouths running in the
shape of a loop comprises at least two groups of
suction mouths that are not connected to one anoth-
er, such that vacuum can be applied to the groups
independently of one another.
15] Assembly according to one of the preceding
clauses, wherein the part of the stabiliser that com-
prises to one or more suction mouths running in the
shape of a loop can be completely or partially un-

coupled from the rest of the stabiliser.
16] Assembly according to one of the preceding
clauses, wherein the suction mouths are provided
on at least two, preferably three, four or five or pos-
sibly more, segments defining the loop shape and
wherein a number of said segments, preferably all
said segments or all said segments bar one are ad-
justable in the radial direction, viewed with respect
to the loop shape, by means of an adjustment mech-
anism in order to constrict or widen the passage,
after having sucked the tissue close to the passage
tightly all round, by adjusting a number, in particular
all, of the adjustable segments inwards or outwards,
respectively.
17] Assembly according to one of the preceding
clauses, wherein the suction mouths are provided
on at least two, preferably three, four or five or pos-
sibly more, segments defining the loop shape and
wherein a number of said segments, preferably all
said segments or all said segments bar one can be
adjusted with respect to one another by means of an
adjustment mechanism, the movement of the adjust-
able segments describing a straight or curved line in
order to move the adjustable segments towards one
another or away from one another by adjusting a
number of, in particular all, the adjustable segments
towards one another or, respectively, away from one
another.
18] Assembly according to one of the preceding
clauses, wherein the loop shape has a ringshaped
or circular or ellipsoidal or oval-like or tubular or sad-
dle-shaped or 3-fold sine shaped or bean- or kidney-
shaped contour.
19] Assembly according to one of the preceding
Clauses 2 - 18, comprising an applicator for, in par-
ticular provided with, a fixing device of the type hav-
ing a tubular member, which member is provided
with flange fingers arranged distributed around the
periphery of the tubular member, in particular distal
and optionally proximal flange fingers, which flange
fingers, in particular at least the distal flange fingers,
preferably the distal and proximal flange fingers, can
be or have been reversibly bent, against a resilient
force, from a position projecting outwards with re-
spect to the tubular member into a straightened po-
sition in which the projection of the respective flange
fingers on a radial transverse surface of the tubular
member is essentially on or within the periphery of
said tubular member.
20] Assembly according to one of the preceding
Clauses 2 - 18, comprising an applicator for, in par-
ticular provided with, a fixing device of the type com-
prising a tubular member provided with pins ar-
ranged distributed around the periphery, each pin
being arranged on an arm that is attached by one
end to the tubular member in a manner which permits
swinging about a hinge axis, and the arms and pins
being movable, by swinging about the hinge axis,
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from an insertion position, in which they are located
essentially inside the tubular member, into a fixing
position in which at least the pins, viewed in the radial
direction, project outside the tubular member in order
to penetrate the surrounding vessel wall tissue.
21] Assembly according to Clause 19 or 20, wherein
the applicator comprises:

• an elongated support member with, at the distal
end thereof, a support ring that fits inside the
tubular member of the fixing device, which sup-
port ring has an external peripheral surface suit-
able for supporting the tubular member;

• an obstructing member that can be moved par-
allel to the elongated support member from an
obstructing position at least partially overlapping
at least the straightened, distal flange fingers
into a release position completely exposing said
flange fingers.

22] Instrument, in particular intended for use with an
assembly according to one of the preceding clauses,
comprising:

• an elongated support member comprising two,
three or more gripper arms that run parallel to
the support member, are arranged distributed
around the support member and are fixed to the
support member such that they can swing about
a pivot point, which gripper arms have free grip-
per ends that fit in a tubular member, it being
possible to tilt the gripper arms with respect to
the longitudinal axis of the support member
about the pivot point between, on the one hand,
a gripping position located radially outwards and
gripping the tubular member by the outer surface
of the gripper ends from the inside and, on the
other hand, a release position moved radially
inwards that releases the tubular member; and

• an obstructing member in the form of a sleeve
running around the gripper arms, which sleeve
can be moved parallel to the gripper arms from
an obstructing position surrounding the tubular
member and straightened fingers, such as
flange fingers, provided thereon, in the proximal
direction into a release position completely ex-
posing the tubular member and flange fingers
provided thereon.

23] Instrument according to Clause 22, wherein the
gripper arms each comprise a distal arm section lo-
cated on the distal side of the respective pivot point
and a proximal arm section located on the proximal
side of said respective pivot point, if the proximal arm
sections are provided with tensioning means that
hold the proximal arm sections together towards one
another in the radial direction, at least in the gripping
position, and wherein the distal arm sections are

each provided with a distal projection that faces ra-
dially outwards and extends into the wall of the
sleeve; and wherein the sleeve is provided, per distal
projection, with a distal longitudinal slot opening to
the inside, in which, in the gripping position, one dis-
tal projection extends in each case, the various fea-
tures being such that when the sleeve is moved so
far in the proximal longitudinal direction with respect
to the gripper arms that the distal projections leave
the longitudinal slots and the gripper ends move in-
wards in the radial direction to reach the release po-
sition.
24] Instrument according to Clause 23, wherein the
tensioning means comprise a proximal projection
per gripper arm, which proximal projection, in the
gripping position, is in contact with the interior sur-
face of the sleeve, and wherein the sleeve is provid-
ed, per proximal projection, with a proximal slot that
in the gripping position is located a distal distance
away from said proximal projection and opens to the
inside, or at least a local widening of the interior of
the sleeve, in which slot or widening said respective
proximal projection can be accommodated when the
gripper arms reach the release position.
25] Instrument according to one of Clauses 22 - 24,
wherein the support member and the sleeve are se-
cured against mutual rotation about the common lon-
gitudinal axis by securing means and wherein the
proximal end of the support member and the proxi-
mal end of the sleeve are joined to one another by
screw means comprising a threaded bolt, such that
turning of the threaded bolt results in movement of
said sleeve and said support member in the longitu-
dinal direction with respect to one another.
26] Instrument intended in particular for use with an
assembly according to one of Clauses 1 - 19, wherein
the instrument is an applicator (310) in accordance
with one of Claims 1 - 16 of NL Patent 1018302 which
is provided with a stabiliser stop (19).
27] Ring prosthesis comprising:

• anchoring zones arranged distributed around
the periphery of the ring prosthesis with anchor-
ing means, such as suture-fixing means, suture
passages or anchoring members 273,274;and

• resilient zones located between the anchoring
zones, which resilient zones are provided with
resilient means which act to allow enlargement
of the periphery of the ring prosthesis, overcom-
ing resilience, when a force directed radially out-
wards is exerted on one or more of the anchoring
zones.

28] Ring prosthesis according to Clause 27, wherein
the resilient means comprise spring members.
29] A ring prosthesis comprising a ring having, at the
periphery, a number of fixing projections which
project radially outwards with respect to the ring and
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on which one or more transverse bars are arranged
for fixing staples.
30] A ring prosthesis according to Clause 29, com-
prising staples that are provided such that it is pos-
sible to fire them all in at the same time or at least
to fire in a number at the same time.
31] A ring prosthesis according to Clause 29, com-
prising staples that are provided on the fixing projec-
tions such that each staple forms a deformable trans-
verse bar.
32] Stabiliser head comprising a loop shape of one
or more suction mouths, which stabiliser head is in-
tended for a stabiliser for an assembly according to
one of Clauses 1 - 21, wherein the stabiliser head
can preferably be uncoupled from the stabiliser.
33] Stabiliser head according to Clause 32, contain-
ing adhesive, in particular tissue adhesive, close to,
along and/or at the location of the suction mouths in
the shape of a loop.
34] Stabiliser head according to Clause 33, wherein
the adhesive is provided on the surface in which the
suction mouths are provided and wherein the adhe-
sive is provided close to, along and/or at the location
of the loop shape, in particular close to, along and/or
at the location of the entire loop shape.
35] Stabiliser head according to one of Clauses 32
- 34, wherein the surface in which the suction mouths
are located has a shape adapted to the shape of the
predetermined tissue to which the suction mouths
will suck tightly when using the stabiliser head and
applying vacuum.
36] Stabiliser head according to Clause 35, wherein
said shape is a negative of said predetermined tis-
sue.
37] Adhesive joining accessory, comprising at least
one mouth and at least one connection, wherein
each connection is in fluid communication with at
least a number of the mouths, as well as containing
adhesive, in particular tissue adhesive, provided
close to, along and/or at the location of at least a
number of said mouths.
38] Adhesive joining accessory, preferably accord-
ing to Clause 37, wherein the at least one mouth and
at least one connection comprise at least one suction
mouth and at least one vacuum connection, as well
as at least one adhesive mouth and at least one ad-
hesive connection, wherein each vacuum connec-
tion is in fluid communication with at least a number
of the suction mouths and wherein each adhesive
connection is in fluid communication with at least a
number of said adhesive mouths, wherein the adhe-
sive mouths are preferably provided close to, along,
at the location of or coincident with the suction
mouths.
39] Adhesive joining accessory according to Clause
37 or 38, wherein the adhesive or the at least one
adhesive mouth is provided on the surface in which
the at least one suction mouth is provided.

40] Adhesive joining accessory according to one of
Clauses 37 - 39, wherein the surface in which the at
least one suction mouth and the adhesive or at least
one adhesive mouth is located has a shape adapted
to the shape of the predetermined tissue to which
the at least one suction mouth will suck tightly when
vacuum is applied.
41] Adhesive joining accessory according to Clause
40, wherein the shape is a negative of said prede-
termined tissue.
42] Adhesive joining accessory according to one of
Clauses 37 - 41, wherein a number of said adhesive
joining accessories, preferably all said adhesive join-
ing accessories regarded with respect to one anoth-
er, are adjustable in the radial direction or according
to a straight or curved line by means of an adjustment
mechanism in order to adjust the adhesive joining
accessories away from one another and/or towards
one another.
43] Assembly according to one of Clauses 1 - 21,
wherein at least one sensor is provided on, in or at
one or more components of the assembly.
44] Assembly according to Clause 43, wherein the
at least one sensor is in the shape of a loop on, at
or close to the stabiliser and/or instrument, prefera-
bly at the distal end thereof.
45] Assembly according to one of Clauses 1 - 21, 43
or 44, wherein at least one marker for interaction with
navigation means is provided on, in or at one or more
components of the assembly and/or tissues in or
around a passage surrounded by body tissue, in par-
ticular vascular tissue.
46] Assembly according to Clause 45, wherein the
at least one marker is provided in the shape of a
loop, preferably at the distal end of the stabiliser
and/or of the instrument, and/or in or around a pas-
sage surrounded by body tissue, in particular vas-
cular tissue.
47] Method for positioning markers, wherein use is
made of an assembly according to one of Clauses
1 - 21 or 43 - 46 for permanently or temporarily po-
sitioning markers at the location of the body tissues.
48] Use of an assembly according to one of Clauses
1 - 21 or 43 - 46, wherein navigation means are used
and wherein, while observing at least one marked
component of the assembly and/or tissue, said at
least one component and/or tissue are moved and/or
positioned with respect to one another.
49] Use according to Clause 48, wherein use is also
made of at least one sensor according to Clause 43
or 44.
50] Use according to Clause 48 or 49, wherein at
least one marker according to one of Clauses 45 -
47 is used.
51] Navigation method intended for an intervention
in the human or animal body, comprising moving
and/or positioning at least two marked accessories
and/or tissues with respect to one another.
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52] Navigation method according to Clause 51,
wherein at least one of the tissues is located in or
around a passage surrounded by body tissue, in par-
ticular vascular tissue.
53] Navigation method according to Clause 51 or 52,
wherein use is made of one or more sensors.
54] Navigation method according to one of Clauses
51 - 53, wherein use is made of one of more sensors
in the shape of a loop.
55] Navigation method according to one of Clauses
51 - 54, wherein use is made of at least one sensor
according to Clause 43 or 44.
56] Navigation method according to one of Clauses
51 - 55, wherein use is made of at least one marker.
57] Navigation method according to one of Clauses
51 - 56, wherein use is made of one or more markers
in the shape of a loop.
58] Navigation method according to one of Clauses
51 - 57, wherein use is made of at least one marker
according to one of Clauses 45 - 47.

Claims

1. Fixing device (315) to be anchored in surrounding
tissue, the fixing device having an annular member
(312), which member is provided with distal (313)
and proximal (314) flange fingers arranged distrib-
uted around the periphery of the annular member
(312), wherein the distal flange fingers (313, 314)
are reversibly bendable, against a resilient force,
from a position projecting outwards with respect to
the annular member into a straightened position in
which the projection of the distal flange fingers (313)
on a radial transverse surface of the tubular member
is essentially on or within the periphery of said an-
nular member (312), wherein the flange fingers (313,
314) are open.

2. Fixing device (315) according to claim 1, wherein
both the distal (313) and proximal (314) flange fin-
gers are bendable against a resilient force, from a
position projecting outwards with respect to the an-
nular member into a straightened position in which
the projection of the distal (313) and proximal (314)
flange fingers on a radial transverse surface of the
tubular member is essentially on or within the pe-
riphery of said annular member (312).

3. Fixing device (315) according to one of the preceding
claims, wherein the flange fingers (313, 314) are
formed by a wire like edging enclosing an opening
(316).

4. Fixing device (315) according to one of the preceding
claims, wherein the distal (313) and proximal (314)
flange fingers are positioned opposite one another
as mirror images with respect to the plane defined

by the annular member (312).

5. Fixing device (315) according to one of the claims
1-3, wherein the distal (313) and proximal (314)
flange fingers are arranged alternately so that a
flange finger peak on one side lies opposite a flange
finger trough on the other side.

6. Fixing device (315) according to one of the preceding
claims, wherein the annular member has openings.

7. Fixing device (315) according to one of the preceding
claims, wherein the annular member (312) is inter-
rupted at one or more locations.

8. Fixing device (315) according to one of the preceding
claims, wherein the fixing device is a fixing device
(315) for fixing a heart valve prosthesis or heart valve
ring prosthesis.

9. Fixing device according to one of the preceding
claims, wherein the fixing device is a vessel fixing
device for joining to one another natural and or syn-
thetic blood vessels.

10. Assembly comprising a fixing device according to
one of the preceding claims and a heart valve ring
prosthesis or a heart valve prosthesis having a valve
housing completely or partially contained by the fix-
ing device.

11. Assembly according to claim 10, wherein the annular
member (312) is provided with facilities that contain
a heart valve prosthesis or heart valve ring prosthe-
sis, and with cut-outs and/or protuberances which fit
in corresponding protuberances and/or cut-outs of
said prosthesis contained by the fixing device (315).

12. Assembly according to claim 11, wherein the annular
member (312) is provided with a said protuberance
facing radially inwards, said protuberance compris-
ing two horizontal and/or vertical slits cut out of the
wall of the annular member (312) in one or more
locations, wherein the wall section of the annular
member (312) between two said locations is mova-
ble in radial inward direction to clamp in a corre-
sponding cut-out in the housing of heart valve pros-
thesis.

13. Assembly according to claim 11 or 12, wherein the
heart valve prosthesis can be turned within the an-
nular member (312).

14. Assembly according to one of claims 10-13, wherein
the assembly further comprises a sleeve (317),
wherein the fixing device (315) is arranged in the
sleeve (317) with the flange fingers (313, 314)
straightened against a resilient force, and wherein

63 64 



EP 2 891 472 A1

34

5

10

15

20

25

30

35

40

45

50

55

the sleeve is movable in its axial direction with re-
spect to the fixing device to allow the flange fingers
(313, 314) to flip under influence of the resilient force
into said outwardly position projecting outwards.

15. Assembly comprising a fixing device according to
one of the claims 1-9 and a sleeve (317), wherein
the fixing device (315) is arranged in the sleeve (317)
with the flange fingers (313, 314) straightened
against a resilient force, wherein the sleeve is mov-
able in its axial direction with respect to the fixing
device to allow the flange fingers (313, 314) to flip
under influence of the resilient force into said out-
wardly position projecting outwards.

16. Assembly comprising a fixing device according to
one of claims 1-9, a cap for closing off the annular
member, and a working duct or cannula arranged
for coupling to the fixing device.
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